საკვერცხის ფოლიკულური აპარატის და ყვითელი სხეულის დისგენეზია საშვილოსნოს პროლიფერაციული მიომით დაავადებულ რეპროდუქციული პერიოდის ქალებში by ფაილოძე, მარინა
 1
თბილისის სახელმწიფო სამედიცინო უნივერსიტეტი 
 
 
მარინა  ფაილოძე 
 
საკვერცხის ფოლიკულური აპარატის და ყვითელი სხეულის 
დისგენეზია საშვილოსნოს პროლიფერაციული მიომით დაავადებულ 
რეპროდუქციული პერიოდის ქალებში 
 
 
 
14.00.15. _ პათოლოგიური ანატომია 
 
 
მედიცინის მეცნიერებათა დოქტორის სამეცნიერო ხარისხის  
მოსაპოვებლად წარმოდგენილი  
დისერტაცია 
 
 
სამეცნიერო კონსულტანტები - გ.დანელია, მედიცინის მეცნიერებათა დოქ-
ტორი,  პროფესორი; 
- პ.კინტრაია, მედიცინის მეცნიერებათა 
დოქტორი,  პროფესორი. 
 
  
თბილისი - 2006 წელი 
 
 
 2
I B Y F F H C B  
 
ITCFDFKB. 
SFDB +& KBNTHFNEHBC VBVJ{BKDF. 
1&1& cfidbkjcyjc vbjvbc tnbj-gfsjutytpb lf 
vbjvtnhbevib vbvlbyfht vjhajkjubehb 
wdkbkt,t,b. 
1&2& cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib 
cfrdthw[tt,bc vjhaj-aeymwbehb wdkbkt,t,bf. 
SFDB ++& CFRDKTDB VFCFKF^ RDKTDBC VTSJLT,B LF 
VTSJLBRT,B. 
SFDB +++& CFFHMBDJ VFCFKF. 
3&1&1& cfidbkjcyjc vbjvbc rdfy'bc cb[ibht^ rdfy't,bc 
hfjltyj,f lf vfsb kjrfkbpfwbf fyjdekfwbehb lf 
jdekfwbehb wbrkbcf lf mfkbc fcfrbc vb[tldbs. 
3&1&2& rdfy't,bc pjvt,bc lf hfjltyj,bc cb[ibht 
fdflv.jabc fcfrbc lf fyjdekfwbehb lf 
jdekfwbehb wbrkbc ufsdfkbcobyt,bs 
cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib. 
3&1&3& rdfy't,bc kjrfkbpfwbf cfidbkjcyjc rtlkbc 
c[dflfc[df  ihtib 4 cv-vlt lbfvtnhbc thsrdfy'bfyb 
vbjvbc vmjyt c[dflfc[df fcfrbc mfkt,ib. 
3&2&1& fyjdekfwbehb lf jdekfwbehb wbrkbc vmjyt 
cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib 
cfrdthw[tt,bc vjhajkjubeh wdkbkt,fsf [fcbfsb 
lf cb[ibht rdfy't,bc pjvt,bc lf hfjltyj,bc 
ufsdfkbcobyt,bs fcfrj,hbd fcgtmnib. 
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3&2&2& .dbstkb c[tekbc gfsjkjubf cfidbkjcyjc 
vbjvbs lffdflt,ekb c[dflfc[df fcfrbc mfkt,ib. 
3&2&3& cfrdthw[tt,bc c[df gfsjkjubf 
/jhvjylfvjrblt,ekb cnhemneht,bc 
/bgthgkfpbbc cf[bs cfidbkjcyjc vbjvbs 
lffdflt,ek c[dflfc[df fcfrbc mfkt,ib. 
3&3&1& vtycnhefwbekb wbrkbc [fcbfsb rdfy't,bc 
pjvt,bc lf hfjltyj,bc vb[tldbs cfidbkjcyjc 
vbjvbs lffdflt,ek c[dflfc[df fcfrbc mfkt,ib. 
3&3&2& gfsjkjubehb vtycnhefkehb wbrkbc cb[ibht 
cfidbkjcyjc vbjvbs lffdflt,ek c[dflfc[df fcfrbc 
mfkt,ib fyjdekfwbehb lf jdekfwbehb wbrkbc 
lhjc. 
SFDB +|& CFRESFHB RDKTDBC ITLTUT,B. 
4&1& htghjlemwbekb gthbjlbc cfidbkjcyjc 
gjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib 
cfrdthw[bc lf cfidbkjcyjc  cjyjfyfnjvbehb 
sfdbct,eht,fyb. 
4&2& cfidbkjcyjc  ghjkbathfwbekb vbjvbc lhjc 
cfrdthw[bc vjhajkjubehb wdkbkt,t,b. 
4&2&1& cfidbkjcyjc  ghjkbathfwbekb vbjvt,bc lhjc 
cfrdthw[tt,bc ajkbrekehb fgfhfnbc 
vjhajaeymwbehb wdkbkt,t,b. 
4&3& ajkbrekbc iblf strf ufhcbc vbrhvjhajkjubehb 
sfdbct,eht,fyb cfidbkjcyjc  ghjkbathfwbekb 
vbjvt,bc lhjc. 
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4&4&1& wbcnehfl ufufybtht,ekb ,einert,bc 
uhfyekjpehb e]htlt,bc vjwekj,f. 
4&4&2& uhfyekjpehb e]htlt,bc ,bhsdt,bc gkjblj,bc 
vfxdtyt,kt,b cfidbkjcyjc  vbjvt,bc lhjc. 
4&5& wbcnehfl ufufybtht,ek ,einert,ib tmcythbc 
c[tekfrt,bc vjwekj,f. 
4&6& ajkbrekvfcnbvekt,tkb lf vtkestbybpt,tkb 
/jhvjyt,bc^ tcnhflbjkbcf lf ghjutcnthjybc 
hfjltyj,bc ufycfpqdhf cfidbkjcyjc 
ghjkbathfwbekb vbjvbs lffdflt,ek + ]ueabc 
mfkt,ib. 
4&7& .dbstkb c[tekbc e]htlt,bc vjwekj,f vbjvbs 
lffdflt,ek mfkt,ib. 
SFDB |& UFVJRKTDT,B TGH VTSJLBS. 
5&1& tgh cbuyfkt,bc ufycfpqdhf cfidbkjcyjc vbjvbs 
lffdflt,ek htghjlemwbekb gthbjlbc mfkt,bc 
cfrdthw[tt,ib^ vbjvtnhbevib lf vbjvbc rdfy'ib. 
5&2& Mn2+_^ Fe2+- bjyt,bc lf NO-c tgh cbuyfkt,b 
cfrdthw[tt,bc.dbstk c[tekib lf ajkbrekbc 
wbcnbc rtltkib cfidbkjcyjc vbjvbs lffdflt,ekb 
mfkt,bc . 
5&3& cfrdthw[bc gfhfvfuybnehb wtynht,bc 
wdkbkt,t,b. 
SFDB |+& CFRESFHB ITLTUT<BC IT}FVT<F LF UFYC}F. 
LFCRDYT<B. 
UFVJ>TYT<EKB KBNTHFNEHF. 
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ITCFDFKB 
stvbc fmnefkj,f&  
cfidbkjcyjc vbjvf mfkbc utybnfkehb fgfhfnbc e[ibhtcb 
rtsbksdbct,bfyb cbvcbdytf (Хмельницкий О.К., 1994)^ hjvtkbw 
ufvjbhxtdf gfsjkjubehb vtycnhefwbekb wbrkbs lf mfkbc 
jhufybpvib vbvlbyfht yfbhcf[jdfyb lfhqdtdt,bs (fytvbf^ /jvtjcnfpbc 
lfhqdtdt,b^ o.fkvfhbkjdfyb lf wbkjdfyb wdkbc vjikf lf c[d&) 
ufycfresht,ek bynthtcc^ aeymwbjyfkehb sdfkcfphbcbs^ fv v[hbd 
bvcf[eht,c htghjlemwbekb gthbjlb& hjujhw kbnthfnehekb 
o.fhjt,bc^ bct xdtyb vhfdfkokbfyb rdktdbc cfae'dtkpt itb'kt,f 
bsmdfc^ hjv cfidbkjcyjc vbjvfv vrdtshfl bvfnf fv fcfrbc mfkt,ib& 
fvfcsfy^ fqcfybiyfdbf^ hjv fhw se bct bidbfsbf fqybiyek ]ueaib 
ghjkbathfwbekb vbjvt,b (egbhfntcfl rdfy't,bc ce,verjpehb 
kjrfkbpfwbbs)^ hjvkt,bw ufvjbhxtdbfy sfdbcb cohfaflvpfhlb 
,eyt,bs (Зайратьянц О.В. с соавт., 2005), cfrvfjl lbl pbfyc f.tyt,ty 
mfkbc jhufybpvc^ vjmvtlt,ty idbkjcyj,bc eyfhpt lf ofhvjflutyty 
hbcr-afmnjhc jyrjkjubehb sdfkcfphbcbs& 
hjujhw wyj,bkbf^ cfidbkjcyjc vbjvf /jhvjylfvjrblt,ekb 
ghjwtcbf lf 'bhbsflb hjkb vbc ufydbsfht,fib tresdybc /bgjabp-
/bgjsfkfvec-cfrdthw[t-sbhrvtkptlf ]bhrdkt,ib vbvlbyfht 
lfhqdtdt,c^ cnthjblek lbc,fkfycc lf vfsb htwtgnjht,bc 
vlujvfhtj,fc cfidbkjcyjc rtltkib& fv gfsjkjubbc ufydbsfht,fib 
vybidytkjdfybf fuhtsdt cbvcbdyehb phlbc afmnjhbc^ utytnbrehb 
vblhtrbkt,bc^ fgjgnjpbc lf c[dfsf hjkb (Бурлев В.А. с соавт., 2003; 
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Ланчинский В.И. с соавт., 2004; Даниленко В.И., 2005; Коган Е.А. с 
соавт., 2005)&  .jdtk itvs[dtdfib vrdktdfhsf evtntcj,f egbhfntcfl 
bpbfht,c vbjvbc gfsjutytpib /jhvjyekb (tcnhjutyt,b^ 
ghjutcnthjyb) lbc,fkfycbc lf kjrfkehb /bgthtcnhjutytvbbc 
hjkc& fv it[tlekt,fc rbltd eahj cfhoveyjc [lbc vjyfwtvt,b bvbc 
itcf[t,^ hjv tcnhflbjkbc lf ghjutcnthjybc rjywtynhfwbf ,tdhfl 
eahj vfqfkbf kjrfkehfl cfidbkjcyjc cbc[k'fhqdt,ib^ dblht 
cbc[kbc vbvjmwtdbc cbcntvbc c[df e,fyib& fvfcsfy fhct,j,c /bgjstpf^ 
hjv cfidbkjcyjc vbjvf itvltu sfdfl [lt,f kjrfkehb 
/bgthtcnhjutytvbbc cnbvekfnjhb& 
cbvcbdyehb phlbc ghjwtcib vybidytkjdfybf fuhtsdt  jmcblfwbehb 
cnhtcbc byntycbabrfwbf& hjujhw wyj,bkbf^  Mn2+  lf Fe2+  bjyt,b 
sfdbceafk-hflbrfkehb ;fyudbc v'kfdhb ghjvjnjht,b fhbfy& ;fyudbsb 
ghjwtct,bc byntycbabrfwbf sfdbc v[hbd bodtdc NO-c cbystpbc 
uf'kbtht,fc (Chion J.F. et al., 1999, Cokdeniz R. et al., 2000).  
cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib /bgthtcnhjutytvbfcsfy 
thsfl& jmcblfwbehb cnhtcbc itcofdkf bvcf[eht,c lbl bynthtcc^ 
hflufyfw tcnhjutyb yjhvfib ufvjbhxtdf 'kbthb fynbjmcblfynehb 
sdbct,bs lf shueyfdc jmcblfwbehb cnhtcbc ufydbsfht,fc& 
ufvjvlbyfht ptvj[ctyt,ekblfy^ vybidytkjdfybf fv jhb afmnjhbc 
/bgthctnhjutytvbbc lf jmcblfwbeh cnhtcbc vjmvtlt,bc vtmfybpvt,bc 
itcofdkf lf vfsb hjkb NO-c vtnf,jkbpvib^ hjvtkbw jmclfwbehb 
cnhtcbc gbhj,t,ib ufybwlbc nhfycajhvfwbfc wbnjnjmcbeh 
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gthjmcbybnhbnfl lf ofhvjflutyc hbcr-afmnjhc uffdsdbct,bfyt,bc 
sdfkcfphbcbs& 
dbyfblfy cfidbkjcyjc vbjvf ofhvjflutyc ukedb reysjdfyb 
e]htlt,bc /jhvjylfvjrblt,ek /bgthgkfpbfc^ fv v[hbd 
vybidytkjdfybf cfrdthw[bc /jhvjyvfghjlewbht,tkb cnhemneht,bc^ 
rth'jl^ strf-uhfyekjpehb rjvgktmcbc hjkb fv cbvcbdybc 
ufydbsfht,fib (Сметник В.П. ссоавт., 1998; Andersen S. et al., 1997)& 
vbe[tlfdfl bvbcf^ hjv cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib 
vhfdfkb vrdktdfhbc vbth fhbc fqothbkb cfrdthw[tt,bc ajkbrekehb 
fgfhfnbc lf .dbstkb c[tekbc vjhaj-aeymwbehb wdkbkt,t,b^ ]th 
rbltd fhct,j,c cbhsektt,b fv cbvcbdybc  vrehyfkj,bcf lf ghjabkfm-
nbrbc cfmvtib&  
ufvjvlbyfht ptvj[ctyt,ekblfy^ xdty vbudfxybf cfzbhjl htghj-
lemwbek gthbjlib cfidbkjcyjc ghjkbathfwbekb vbjvbc phlbc 
fctsb vfqfkb gjntywbfkbc ufycfpqdhbcfsdbc cfrdthw[bc 
/jhvjylfvjrblt,ekb (tcnhflbjklfvjrblt,ekb) cnhemneht,bc 
aeymwbehb itafct,f^ hfcfw sfdbc v[hbd lblb vybidytkj,f tmyt,f fv 
gfsjkjubbc vrehyfkj,fib cojhb cnhfntubbc lf nfmnbrbc 
itcfveifdt,kfl& 
 
rdktdbc vbpfyb&  
rdktdbc vbpfyc ofhvjflutylf htghjlemwbekb gthbjlbc 
cfidbkjcyjc ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib 
cfrdthw[bc strf-uhfyekjpehb rjvgktmcbc vjhajaeymwbehb 
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wdkbkt,t,bc lf sdbs vbjvbc rdfy'ib vbjwbnt,bc ghjkbathfwbekb 
ghjwtct,bc gfsjutytpib /bgthtcnhjutytvbbcf lf jmcblfwbehb 
cnhtcbc hjkbc itcofdkf& 
 
 
 
 
rdktdbc fvjwfyt,b&   
fqybiyekb vbpybc vbcfqotdfl xdty itdbcofdkts% 
1& cfrdthw[bc vjhajaeymwbehb wdkbkt,t,bc [fcbfsb lf cb[ibht 
rdfy't,b hfjltyj,bc^ pjvt,bc^ kjrfkbpfwbbc^ mfkbc fcfrbc lf 
cfrdthw[bc wbrkbc vb[tldbs 10 okbc cffhmbdj (jgthfwbek) vfcfkfpt 
lf.hlyj,bs (cek - 705 itvs[dtdf)&    
2& ghjkbathfwbekb vbjvbc gfsjutytpib lf vjhajutytpib 
/bgthtcnhjutytvbbc hjkbc itafct,bc vbpybs htghjlemwbekb 
gthbjlbc mfkt,ib ufvjdbrdkbts cfrdthw[bc ajkbrekehb fgfhfnbc lf 
.dbstkbc c[tekbc ('bhbsflfl strf-uhfyekjpehb rjvgktmcbc) 
aeymwbehb wdkbkt,t,b rdktdbc rjvgktmcehb vtsjlt,bc ufvj.tyt,bs 
(cek - 73 itvs[dtdf)& vfs ijhbc itafct,ekb b.j% 
+& cfrdthw[tt,bc lf cfidbkjcyjc cjyjfyfnjvbehb sfdbct,eht,t,b 
lf gthbathbek cbc[kib vtycnhefwbekb wbrkbc vt-20 lqtpt 
tcnhflbjkbc^ ghjutcnthjybc^ av/ lf k/ rjywtynhfwbf* 
++& cfidbkjcyjc ghjkbathfwbekb vbjvt,bs lffdflt,ekb 
htghjlemwbekb gthbjlbc mfkt,ib cfrdthw[tt,bc /bcnjkjubehb^ 
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/bcnjmbvbehb^ tktmnhjyek-vbrhjcrjgekb lf vjhajvtnhbekb wdkb-
kt,t,b% ajkbrekbc iblf strf ufhcbc vbrhjvjhajkjubehb 
sfdbct,eht,t,b^ uhfyekjpehb e]htlt,bc vjwekj,f^ vfsb ,bhsdt,bc 
gkjblj,f lf tmcythbc c[tekt,bc vjwekj,f* fhfchekafcjdfyb 
.dbstkb c[tekbc kestjwbnt,bc lf vfsb ,bhsdt,bc vjwekj,f* 
3& strf-uhfyekjpehb e]htlt,bc lf vbjvbc rdfy'ib vbjwbnt,bc 
ghjkbathfwbbc vtmfybpvib jmcblfwbehb cnhtcbc itafct,bc vbpybs 
xfnfht,ekbf Mn2+, Fe2+  bjyt,bc lf NO-c rjywtynhfwbbc rdktdf% 
+& htghjlemwbekb gthbjlbc cfidbkjcyjc ghjkbathfwbekb 
vbjvbs lffdflt,ekb mfkt,bc cfidbkjcyjc vbjvtnhbevbc^ vbjvbc 
rdfy'bc lf cfrdthw[tt,bc (ajkbrekehb rbcnbc rtlkbc^ cfrdthw[bc 
cnhjvbc^ fhfchekafcjdfyb .dbstkb c[tekbc) mcjdbkt,ib Mn2+, Fe2+  
bjyt,bc lf NO-c rjywtynhfwbf* 
++& /bgthtcnhjutytvbc gbhj,t,ib tcnhjutyt,bc fynbjmcblfynehb 
vtmfybpvt,bc hqdtdbc lfcflutyfl tmcgthbvtynib pqdbc ujzt,pt 
tcnhflbjkbc cflqtqfvbcj ljpt,bc 5-]thflb lf 10-]thflb lfndbhsdbc 
gbhj,t,ib vbjvtnhbevib lf cfrdthw[bc mcjdbkib Mn2+, Fe2+  bjyt,bc lf 
sfdbceafkb NO-c tgh cbuyfkt,bc ufycfpqdhf& 
 
vtwybthekb cbf[kt% 
 ghjkbathfwbekb vbjvt,bc vhfdfkafmnjhekb rdktdbc 
cfae'dtkpt lflubylf vbjvbc gfsjutytpbc veknbafmnjhekb 
vtmfybpvt,bc fhct,j,f^ thsbc v[hbd - /bgthtcnhjutytvbbc cf[bs^ 
hjvkbc vjhajkjubeh tmdbdfktync ofhvjflutyc ajkbrekehb 
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fgfhfnbc lf .dbstkb c[tekbc lbcutytpbf^ /jhvjylfvjrblt,ekb 
cnhemneht,bc /bgthgkfpbbs& [jkj vtjht v[hbd^ jmcblfwbehb 
cnhtcbc fhct,j,f& 
 cfidbkjcyjc ghjkbathwbekb vbjvbc lhjc htghjlemwbekb 
gthbjlbc mfkt,ib cfrdthw[tt,ib itvs[dtdfsf 63^01~-ib lflubylf 
ajkbrekehb fgfhfnbc lbcutytpbf 'bhbsflfl iblf strf ufhcbc lf 
uhfyekjpehb e]htlt,bc /bgthgkfpbbs^  hjvkbc lhjcfw iblf 
strf e]htlt,b lfndbhsekbf celfyjabkehb kbgblt,bs^ 
eknhfcnhemnehekfl fqbybiyt,f ,bhsdt,bc lf ,bhsdfrt,bc 
uflblt,f lf tyljgkfpvehb ,flbc ufufybtht,ekb wbcnthyt,bc 
fhct,j,f& uhfyekjpehb e]htlt,bc ufvhfdkt,bc gjntywbfkb rb - 
vrdtshfl bvfnt,c& itcf,fvbcfl flubkb fmdc tcnhjutyt,bc 
uf'kbtht,ek cbystpc^ t&b& dbsfhlt,f f,cjkenehb 
/bgthtcnhjutytvbf& erfyfcrytkc fvnrbwt,c tmcythbc c[tekfrt,bc 
vjwekj,bsb obkbc vfqfkb vfxdtyt,tkb& 
 cfidbkjcyjc ghjkbathfwbekb vbjvbc lhjc htghjlemwbekb 
gthbjlbc mfkt,ib lflubylf .dbstkb c[tekbc lbcutytpbf 36^99~-ib^ 
hfw 'bhbsflfl ufvjb[fnt,f uhfyekjpehb e]htlt,bc 
kestjwbnt,fl ufhlfmvybc itath[t,bs^ fv ajypt thstekb 
evobafhb lf vobat kestjwbnt,bs^ .dbstkb c[tekbc htuhtcbbc 
yfflhtdb lfcfo.bcbs^ itcf,fvbcfl wbcnt,bc ofhvjij,bs& 
/jhvjyfkehb lbc,fkfycbs lf ghjutcnthjybc rjywtynhfwbbc 
ltabwbnbs& t&b& dbsfhlt,f itafhlt,bsb /bgthcnhjutytvbf& 
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 ghjkbathfwbekb vbjvbc lhjc htghjlemwbekb gthbjlbc 
mfkt,bc cfrdthw[tib lf vbjvbc rdfy'ib xfnfht,ekb gfhfvfuybnehb 
wtynht,bc rdktdbc cfae'dtkpt lflubylf kbgblt,bc 
gthjmclfwbekb ghjwtct,bc byntycbabrfwbf lf vtv,hfyekb 
cnhemneht,bc hqdtdf^ hfw  Mn2+  lf Fe2+ bjyt,bc lf NO-c  tgh 
cbuyfkt,bc byntycbdj,bc vjvfnt,bs dkbylt,f& 
 cfidbkjcyjc ghjkbathfwbekb vbjvbc lhjc lflubylf vbjvbc 
rdfy'ib sfdbceafkb NO-c ervfhbcj,f& tc erfyfcrytkb jmcblf-
wbehb cnhtcbc gbhj,t,ib NO-c jmblfwbehb nhfycajhvfwbbc lf 
wbnjnjmcbehb gthjmcbybnhbnbc ofhvjmvybc itltuc ofhvjflutyc 
lf itb'kt,f ufy[bkekb b.jc^ hjujhw uffdsdbct,bfyt,bc hbcr-
afmnjhb& 
 tmcgthbvtynib pqdbc ujzt,pt tcnhjutyt,bc vpfhlb ljpt,bs 
lfndbhsdbc gbhj,t,ib cfrdthw[tib lf vbjvtnhbevib tgh 
cgtmnjvtnhbekb rdktdbc cfae'dtkpt lflubylf^ hjv sdbs 
/bgthtcnhjutytvbf ofhvjflutyc jmcblfwbehb htljmc-/jvtjcnpbc 
hqdtdbc lf jmcblfwehb cnhtcc byntycbabrwbbc cfae'dtkc^ hfw  
Mn2+ bjybc lf NO-c tgh-cbuyfkt,bc byntycbdj,bc vrdtshb 
vjvfnt,bs dkbylt,f& fqybiyekb afmnb flfcneht,c^ hjv yjhvfib 
v'kfdhb fynbjmcblfynehb sdbct,bc vfnfht,tkb tcnhjutybc 
cbzfh,t sfdfl f'kbtht,c jmcblfwbeh cnhtcc& 
 
ghfmnbrekb qbht,ekt,f& 
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1& cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib cfrdthw[tt,bc lf tylj-
vbjvtnhbevbc vhfdfkafmnjhekb rdktdf^ hjvtkbw bsdfkbcobyt,c 
tmjcrjgbfcsfy lf ,bjacbehb vfcfkbc vjhajkjubeh 
ufvjrdktdfcsfy thsfl /jhvjyekb cfhrbc lflutyfc^ vjudwtvc 
cfiefkt,fc^ hfsf itdfafcjs vbjvbc phlbc gjntywbfkb lf vbcb 
ghjkbathfwbbc [fhbc[b& hfcfw elbltcb vybidytkj,f tmyt,f 
vbjvbc vrehyfkj,bc cnhfntubbc lf nfmnbrbc itveifdt,fib& 
2& rkbybrehb lf tmcgthbvtynekb vfcfkbc rdktdbs vbqt,ekb 
cfrdthw[bc /jhvjyvfghjlewbht,tkb cnhemneht,bc vjhajaey-
mwbehb wdkbkt,t,bc (ajkbrekehb fgfhfnbc lf .dbstkb c[tekbc 
lbcutytpbbc) cbvgnjvjrjvgktmcb cfidbkjcyjc vbjvbs lffdflt,ek 
mfkt,ib ofhvjflutyc elbltcb ghfmnbrekb vybidytkj,bc cbf[ktc^ 
hjujhw vjhajkjubehb^ bct rkbybrehb cfvcf[ehbcfsdbc& 
cf]fhj lfwdfpt ufcfnfyb lt,ekt,t,b% 
1& xdty lfdflubyts  cfidbkjcyjc ghjkbathfwbekb vbjvbc lhjc 
vbjwbnt,bc ghjkbathfwbbc gfsjutytpib /bgthtcnhjutytvbbc   lf 
jmcblfwbehb cnhtcbc veknbafmnjhekb vtmfybpvt,b& 
2& cfidbkjcyjc ghjkbathfwbekb vbjvt,bc lhjc wdkbkt,t,b dbsfh-
lt,f cfrdthw[bc cfv ajhvfwbfib%  
- strf ufhcib - vbcb ufhtsf lf iblf atyt,bc e]htlt,ib vfsb 
ufvj[fnekb ghjkbathfwbbs lf strjvfnjpbs^ hfw 
fylhjutyt,bc uf'kbtht,ek cbystpc bodtdc* 
- ajkbrekt,ib (vfsb ghbvjhlbekb lf ljvbyfynehb) uhfyekjpehb 
e]htlt,bc byntycbehb ghjkbathfwbbs tcnhflbjkbc zfh,b 
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ghjlemwbbs^ hfw f,cjkenehb /bgthtcnhjutytvbc velvbd 
o.hjc ofhvjflutyc*  
- ajkbrekt,ib - strf lf uhfyekjpehb e]htlt,bc .dbstkb 
c[tekbc e]htlt,fl nhfycajhvfwbbc itath[t,bs fhfchekafcj-
dfyb .dbstkb c[tekbc xfvj.fkb,t,bs^ hfcfw sfy thsdbc 
chekafcjdfyb strf-kestjwbnt,bc lf uhfyekjpj-
kestjwbnt,bc cbvwbhbc [fh]pt ghjutcnthjybc vrdtshb 
ltabwbnb& fqybiyekb afmnb mvybc itafhlt,bsb 
/bgthtcnhjutytvbbc cfae'dtkc& 
3& cfidbkjcyjc ghjkbathfwbekb vbjvbc lhjc hjujhw vbjvbc 
rdfy'ib^ bct cfrdthw[bc mcjdbkib^ flubkb fmdc sfdbceafkhflb-
rfkehb ;fyudbc ghjwtct,bc byntycbabrfwbfc lf vtv,hfyekb 
cnhemneht,bc hqdtdfc& strf-uhfyekjpeh rjvgktmcib lf 
vbjvfnjpeh rdfy'ib jmcblfwbehb cnhtcbs bylewbht,ekb 
sfdbceafkb NO-c jmcblfwbehb ltutythfwbf lf gthjmcbybnhbnbc 
ofhvjmvyf hrbybc bjyt,bc athbnbyblfy ufysfdbceakt,bc lf strf-
uhfyekjpehb e]htlt,bc lf vbjwbnt,bc Fe-bylewbht,ekb 
ghjkbathfwbbc uf'kbtht,bc ths-ths [tkitvo.j, afmnjhc 
ofhvjflutyc&  
4& tmcgthbvtynib pqdbc ujzt,ib tcnhflbjkbc vpfhlb ljpt,bs 
lfndbhsdbc gbhj,t,ib lflubylf^ hjv cfrdthw[bc lf vbjvtnhbevbc 
mcjdbkib jmcblfwbehb htljmc-/jvtjcnfpbc lfhqdtdbc ths-ths 
vfbylewbht,tk afmnjhc sdbs /bgthtcnhjutytvbf ofhvjflutyc&  
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sadisertacio naSromis aprobacia 
miRebuli Sedegebi moxsenebulia Tbilisis saxelmwifo samedicino 
universitetis paTologiuri anatomiis kaTedris da akad. k. CaCavas 
sax. perinataluri medicinisa da ginekologiis s/k institutis 
samecniero sabWos gaerTianebuli sxdomaze (oqmi #16, 7.03 - 2006 
w.). 
 
publikaciebi 
disertaciis Temaze gamoqveynebulia 11 statia& 
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disertaciis struqtura da moculoba 
sadisertacio naSromi warmodgenilia kompiuterulad nabeWd 227 
gverdze da Sedgeba Semdegi nawilebisgan: Sesavali, literaturis 
mimoxilva, masala da meTodebi, saarqivo masala, sakuTari kvlevebi, 
miRebuli Sedegebi da maTi ganxilva, daskvnebi, gamoyenebuli li-
teraturis sia (321 wyaro).  teqsti ilustrirebulia 44 foto-
suraTiT da 24 cxriliT, 40 mrudiT da 2 diagramiT.  
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SFDB + 
KBNTHFNEHBC VBVJ{BKDF 
1&1& cfidbkjcyjc vbjvbc tnbj-gfsjutytpb lf vbjvtnhbevib vbvlbyfht 
vjhajkjubehb wdkbkt,t,b 
 
cfidbkjcyjc rtlkbc gfsjkjubbc ghj,ktvf cflqtbcjl ufvjbhxtdf 
sfdbcb ufycfresht,ekb fmnefkj,bs^ hfw lfrfdibht,ekbf erfyfcrytk 
okt,ib lbcgkfpbehb^ rtsbksdbct,bfyb lf fdsdbct,bfyb lffdflt,t,bc 
cb[ibhbc vybidytkjdfy phlfcsfy (Бохман Я.В. с соавт., 1979; Левакова 
С.А., 2001; Сидорова Н.С. с соавт., 2002; Зайратянц О.В. с соавт., 2005; 
Коган Е.А. с соавт., 2005; Rauzamo L., 1978) lf fv lffdflt,fsf 
lbfuyjcnbrfcf lf vrehyfkj,fib cflqtbcjl fhct,ek cbhsektt,sfy 
(Кузин Р.Ф. с соавт., 1979; Вихляева Е.М. с соавт., 1982; Табачкин Б.И., 
1985; Паллада Г.И., с соавт., 1986; Бохман Я.В. с соавт., 1987; Савицкий 
Ф.А. с соавт., 2003)& 
vfs ijhbc cfidbkjcyjc vbjvf ptvj[ctyt,ek gfsjkjubfsf ijhbc 
e[ibhtcb rtsbksdbct,bfyb cbvcbdytf& fdnjht,bc vjyfwtvt,bs bub 
itflutyc ubytrjkjubeh lffdflt,fsf 10-25~-c (Вихляева Е.М. с соавт., 
1981,82; Зыкин В.И., 1984; Фоган Э.Г., 1986)& ,jkj okt,ib 
cfuhy'yj,kfl bvfnf vbjvbc cbpibhtv 30 okbc ptvjs fcfrbc mfkt,ib&  
Лесакова А.С.(1974) vjyfwtvt,bs cfidbkjcyjc vbjvf htghjlemwbek 
gthbjlib itflutyc 0^7~-c^ [jkj vbjvbs lffdflt,ekb mfkt,bc cfiefkj 
fcfrbc 32 otkc& bubdt afmnc fqybiyfdty (Тимошенко Л.В. с соавт., 1980; 
Уварова Х.С. с соавт., 1980; Анастасьева Н.В., 1986; Conly, 1982)&    
cflqtbcjl eylf bsmdfc^ hjv ,tdhfl ufbpfhlf fv fcfrbc mfkt,ib 
cfidbkjcyjc vbjvbc cb[ibht& 
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fqcfybiyfdbf^ hjv fh fhbc cfrvfhbcfl itcofdkbkb vbjvbc 
tnbjkjubf lf gfsjutytpb^ hfcfw elbltcb vybidytkj,f tybzt,f 
fqybiyekb cbvcbdybc yfflhtdb lbfuyjcnbht,bc^ vrehyfkj,bcf lf 
ghjabkfmnbrbc cfmvtib (Басин Б.Л., с соавт., 1972; Уткин В.М., с соавт., 
1973; Талина И.С,, с соавт., 1978 Герасимович Р.И., 1980; Талина И.С., 
1980; Акобджанян М.А., 1983; Краснопольский В.И., с соавт., 1987; 
Мартыш Н.С., с соавт, 1987; Ботвин М.А., 1989; Пашкова В.С., с соавт., 
1991; Сидорова И.С. с соавт., 1999; 2003) 
cflqtbcjkl lfvnrbwlf^ jhv /bgthtcnhjutytvbfcsfy thsfl vhfdkb 
afmnjhb fhbc vybidytkjdfyb cfidbkjcyjc vbjvbc ufydbsfht,fib& 
ufycfresht,ekb vybidytkjdfyb fv v[hbd fhbc cbvcbdyehb phlbc 
afmnjhb^ sevwf eylf fqbybiyjc^ hjv cbvcbdybc ufvidt,b vtmfybpvb 
]th]thj,bs qbfl hxt,f& vybidytkjdfybf bc afmnbw^ jv cbvcbdyehb phlbc 
afmnjhb ofhvjflutyc tcnhjytybc vbjvtnhbevpt vjmvtlt,cb vtlbfnjhc 
(Коган Е.А. с соавт., 2005). 
vybidytkjdfybf fuhtsdt cbvcbdybc ufydbsfht,fib fgjgnjpbcf lf 
e]htlbc ghjkbathfwbbc ,fkfycbc lfhqdtdf& Коган Е.А. с соавт. (2005) 
vjyfwtvt,bs vfhnbdb ktbjvbjvbc lhjc lfvf[fcbfst,tkbf fgjgjbc 
lfshueydf^ hbc ufvjw vbjvf bphlt,f fhf ghjkbathfwbbc [fh]pt^ fhfvtl 
e]htlbc cbwjw[kbceyfhbfyj,bc ufphlbc itltufl& ghjkbathfwbekb 
ktbjvbjvt,bcsdbc rb lfvf[fcbfst,tkbf ghjkbathfwbbc vfqfkb 
vfxdtyt,tkb& fyfkjubehb it[tlekt,f fgjgnjpbc lf gjkbathfwbbc 
lbc,fkfycpt vjwtvekbf Olovsson (2005) ihjvfib^ bub fvfcsfy fqybiyfdc^ 
hjv rdfy'b eahj vtnfl bphlt,f ctrhtnjhek afpfib& 
cfidbkjcyjc vbjvfc vj/.dt,f mfkbc jhufybpvib yfbhcf[jdfyb 
lfhqdtdt,b^ hjvtksf vbptpc e[ibhtcfl ofhvjflutyc mhjybrekb 
cbc[kltyt,b& .jdtkbdt ptvjfqybiyekb ufyfgbhj,t,c% fytvbfc^ 
o.fkvfhbkjdfyb lf wbkjdfyb wdkbc vjikfc^ hrbybc ltabwbnc^ 
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/bgjdjktvbfc^ /jvtjcnfpbc lfhqtdfc^ mdtbslt,f mfkbc 
ihjvbceyfhbfyj,f lf hbu itvs[dtdt,ib pbfylt,f wtynhfkehb ythdekb 
cbcntvf (Селезнова Л.Д., с соавт., 1971; Богданович М., с соавт., 1973; 
Ландеховская Ю.Д., 1978; Вихляева Е.М., с соавт., 1981, 1982; 
Дондиукува Т.Г., с соавт., 1980, 1981; Зудикова С.И., 1980, 1981, 1987; 
Вихляева Е.М., 1971; Оглоблин Л.Л., 1987)& vbjvbc ofhvjij,bc flhtek 
tnfgpt fqbybiyt,f sthvjhtuekfwbbc lfhqdtdf^ fctdt bwdkt,f 
vbrhjtktvtynt,bc (fkevbyb^ vfhufytwbc nbnfyb^ wbyrb^ rhtvybevb^ 
cgbkty'b) itvflutykj,f& fvfcsfy lblbf vfsb rfdibhb tcnhjutytvbfcsfy 
lf fv ,bjmbvbeh vjikbkj,fsf hjkb cbvcbdybc ofhvjmvyfib (Бенедиктов 
Н.И., 1962; Боровская В.Д., 1974; Гребенникова Е.П., с соавт., 1974; 
Хмельницкий О.К., 1994)& 
cfidbkjcyjc vbjvbs lffdflt,ek mfkt,c [ibhfl fqtybiyt,fs  
qdb'kbc^ afhbct,hb ]bhrdkt,bc^ sbhrvtkptlf ]bhrdkbc^ cfrdthw[tt,bc 
aeymwbfsf vjikf (Слепов М.М., с соавт., 1967; Бенедиктов И.И.,  и 
соавт., 1973; Бенедиктов И.И. с соавт., 1966; Быковская Л.И., 1978; 
Трубникова Л.И., Соснева Е.А., 1978), vwbht vty]bc qhec jhufyjsf 
/tvjlbyfvbrbc lfhqdtdf^ ifhlcfodtst,bc lf ifhlbc ,einbc aeymwbbc 
vjikf (Богинская Л.И., 1972; Волкова Л.А., с соавт., 1974; Тебелев Б.Г., 
1981; Адамян Л.В., с соавт., 1984). fuhtsdt fqcfybiyfdbf bveyehb 
cbcntvbc lfhqdtdt,b jhufybpvbc fenjbveyehb htfmwbt,bc lfmdtbst,bs 
lf kbvajblehb mcjdbkbc ctycb,bkbpfwbbs cfidbkjcyjc fynbutysfy^ 
hfw esejl eylf fchekt,ltc ufhrdtek hjkc vbjvbc ufydbsfht,fib 
(Вихляева Е.М., с соавт., 1981; Тихомиров А.Л., с соавт., 1982; Закиров 
И.З., с соавт., 1987; Зудикова С.И., 1980)& cfidbkjcyjc vbjvf sfdbc 
efh.jabs ptufdktyfc f[ltyc idbkjcyj,fpt^ fvfdt lhj bub bvcf[eht,c 
bynthtcc jyrjkjubehb sdfcfphbcbs (Бохман  М.В., 1975, 1977, 1979; 
Савельева Г.М., 1978; Пшеничникова Т.Я., с соавт., 1982; селезнова Н.Д., 
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с соавт., 1983; Олайе-Гберевбие Ф,Г., с соавт., 1985; Мамаева Г.М., 1986; 
Mackay E.V., et al., 1983)& fdnjhsf evhfdktcj,bc fphbs cfidbkjcyjc 
vbjvbc lhjc eyf.jaj,f fhbc mfkbc jhufybpvbc pjuflb lf flubkj,hbdb 
lfpbfyt,bc itltub^ hjvtkbw sfdbc v[hbd dbsfhlt,f ytbhj-/jhvjyekb 
sfyfafhlj,bc lfhqdtdbc ufvj (Вихляева Е.М., с соавт., 1981; Шилко 
А.Н., 1981, 1984)& 
vrdktdfhsf vbth lflutybkbf cfidbkjcyjc vbjvbc ufydbsfht,fib 
/bgjabp-jdfhbekb aeymwbbc vjikbc^ ghtvjh,blekb ajybc^  vtvrdbl-
htj,bsb ufyo.j,bkt,bc^ utybnfkehb cbcntvbc fyst,flb lffdflt,t,bc^ 
uflfnfybkb ubytrjkjubehb jgthfwbt,bc^ f,jhnt,bc lf 
tmcnhfutybnfkehb gfsjkjubbc lf c[dfsf hjkb (Вихляева Е.М, 1971; 
Василевская Л.Н., с соавт., 1971, 1979; Брехман Г.И., 1978; Уварова Е.В., 
1978, 1980; Григорев М.Ю., с соавт., 1979; Дондиукова Т.М., с соавт., 
1980; Зудикова С.И., с соавт., 1981; Тубникова Л.И., 1981; Аскерханова 
Э.Р., с соавт., 1982; Ланчинский В.И. с соавт., 2004; Glikoskala O. et al., 
1979)& 
Э.Г.Фогам-bc (1986) ufvjrdktdbs vbjvbs lffdflt,ek mfkt,ib 83^7~-ib 
fqbybiyt,jlf uflfnfybkb byatmwbehb lffdflt,t,b^ 73^1~-ib utybnfkehb 
lf 75~-ib tmcnhfutybnfkehb gfsjkjubbc ajyb& pjuflb acbmbehb 
vlujvfhtj,bc itcf,fvbcfl vbjvbs lffdflt,ekb mfkt,b ofhvjlutybkbf 
'bhbsflfl jhb erblehtcb nbgbs - mjkthbrt,b lf vtkfymjkbrt,b^ cek 
75~-ib& 
pjubthsb fdnjhb cfidbkjcyjc vbjvfc ufyb[bkfdc hjujhw /jhvjy-
lfvjrblt,ek cbvcbdytc^ ufydbsfht,ekc /bgjabp-/bgjsfkfvec-
cfrdthw[t-sbhrvtkptlf ]bhrdkt,bc cbcntvfib ufydbsfht,ekb qhvf 
lfhqdtdt,bs (Василевская Л.Н., 1971; Бенедиктов И.И., с соавт., 1973, 
кац Е.И., 1974; Герасимович Г.И., 1980; Бохман Е.В., 1980; Гаврилов 
А.С., с соавт., 1981; Вихляева Е.М., с соавт., 1985, Wilson, 1980; Abdalla, 
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et al., 1985)& Телина С.А.-c (1980) vbth itcofdkbkb b.j vbjvbs 
lffdflt,ekb mfkt,bc cbc[kib /bgjabpbctekb /jhvjyt,bc 
itvflutykj,f& ufvjbhrdf^ hjv cbc[kib vfsb sfyfafhlj,f fnfht,lf 
wbrkeh [fcbfsc& lflutybkb bmyf vbjvbc phlf-ufydbsfht,f yjhvfkehb 
jdekfnjhekb vtycnhefwbekb wbrkbc lhjc cfcmtcj cnthjblekb lf 
ujyfljnhjgekb /jhvjyt,bc pjvbthb sfyfafhlj,bc gbhj,t,ib& 
rkbybrj-tmcgthbvtynekb vjyfwtvt,bs lflubylf /bgjabp-
/bgjsfkfvec-cfrdthw[bc cbcntvbc fmnbdfwbf ufvjodtekb ,bjkjubehb 
fvbyt,bs-ljafvbybs^ yjhflhtyfkbybs^ flhtyfkbybs lf cthfnjybybs 
(Алешин Б.В., 1973; Баранова В.Г., 1979; Зудикова С.И., 1981)& 
rfntmjkfvbyt,b bodtdc fqybiyekb cbcntvbc uffmnbdt,fc& cthjnjybyc 
fmdc vfsb cfobyffqvltuj tatmnb (Науменко Е.М., с соавт., 1975; Коренов 
И.П., 1980)& lfvnrbwt,ekbf ,bjutyehb fvbyt,bc hjkb cbvcbdyehb 
ghjwtct,bc ufydbsfht,fib (Курский М.Д., с соавт., 1974; Коренова Г.П., с 
соавт., 1980; Девойно Л.В., с соавт., 1983; Балицкий К.П., с соавт., 1983)& 
vbjvbc vjhajkjubehb rdktdt,b ufvjbhxtdf sfdbcb lblb 
lbfgfpjybs& itcofdkbkbf cfidbkjcyjc vbjvbc lhjc% rdfy't,bc 
kjrfkbpfwbbc lf vfsb pjvt,bc vybidytkj,f^ c[dflfc[df kjrfkbpfwbbc 
rdfy't,bc fvjrdtsbc itcf[t,  jhcekj,bc ityfhxeyt,bc vbpybs^ cbvcbdyehb 
ghjwtct,bc htwblbdt,b^ /bcnjmbvbehb wdkbkt,t,b lf f&i& (Мовчан 
С.И., с соавт., 1979; Железнов Б.И., 1980, 1981; Даниленко В.И. с соавт., 
2005; Mchucas B., 1991; Aizenstein R., et al., 1991; Varkauf B.S., 1992; 
Friedman A.J., et al., 1992; Borghi L., et al., 1993, Fukuda M., et al., 1993; 
Mierzwinski R., et al., 1978, Mestwerdt W. et al., 1980)& ufvjrdktekbf 
fuhtsdt ghjutcnthjybc lf tcnhflbjkbc /jhvjyfkehb htwtgnjht,bc 
hfjltyj,hbdb wdkbkt,t,b cfidbkjcyjc vbjvbc lhjc vbjvtnhbevib lf 
vbjvfnjpeh rdfy'ib^ vfsb vjmvtlt,bc vtmfybpvbc bynthghtnfwbbs 
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e]htlek ljytpt (Василевская Л.Н., с соавт., 1978, 1982; Tamaya T., et 
al., 1979; Wilson E.A., et al., 1980, Gamamoto I., et al., 1984)& lflutybkbf 
ehsbthsrfdibhb vbjvbc phlf-ufydbsfht,bc [fhbc[cf^ cnthjblekb 
/jhvjyt,bc hfjltyj,fc lf tcnhjuty lf ghjutcnthjy htwtgnjht,bc 
ufyfobkt,fc ijhbc vbjvtnhbevib (Василевская Л.Н., с соавт., 1982;)& 
/jhvjyjhtwtgnjht,b ofhvjflutyty vfqfkcgtwbabeh wbkjdfy 
cnhemneht,c^ hjvkt,cfw fmds /jhvjysfy mbvbehb itrfdibht,bc eyfhb^ 
hbc itltuflfw ofhvjbmvyt,f /jhvjy-htwtgnjhbc rjvgktmcb& fv 
rfdibht,bc cfiefkt,bs cnthjblekb /jhvjyt,b fqotdc ,bhsdbc 
mhjvfnbyib lf f[ltyc ptufdktyfc pjubthsb yerkbybc v;fdfc lf wbkt,bc 
cbystppt (Василевская Л.Н., с соавт., 1980; Бохман Я.В., 1989)& lflubylf 
tcnhflbjkbc wbnjpjkehb htwtgnjht,bc vfqfkb rjywtynhfwbf vbjvbc 
rdfy'ib itlfht,bs vbjvtnhbevsfy (Wilson E.A., 1980; Olovsson M. et al., 
2005) ghjutcnthjy htwtgnjht,bc rjywtynhfwbf fctdt fqvjxylf eahj 
vbjvbc rdfy't,ib dblht vbjvtnhbevib& ufvjrdktekbf tcnhjutyt,bc 
itvflutykj,f cfidbkjcyjc vbjvbc lhjc vbjvbc rdfy'ib lf fdflv.jabc 
ifhlib& fdnjht,b vbdblyty lfcrdyfvlt^ hjv ifhlib tcnhjutyt,bc 
itvflutykj,bc ufycfpqdhbs vbjvtnhbevib /jhvjyekhb ,fkfycbc 
lflutyf ite'kt,tkbf (Мазитов И.М., 1981)& fctdt lflubylf^ hjv 
tcnhjutyt,bc hfjltyj,f 10-]th vtnbf tyljvtnhbevib^ dblht vbjvfnjpeh 
rdfy'ib lf vbjvtnhbevib^ lflutybkbf /bgthtcnhjutytvbbc hjkb 
vbjvtnhbevbc rtsbksdbct,bfy /bgthgkfpbfib (Кленцкий Я.С., 1966; Ирд 
Е.А., 1966; Арсеньева М.Ф., с соавт., 1967; Зудикова С.И., с соавт., 
1981)& ufhlf fvbcf^ itcofdkbkbf kjrfkehb /bgthtcnhjutytvbbc hjkb 
vbjvbc phlbc ghjwtcpt& vfsb fphbs vbjvbc phlfc sfy f[kfdc 
vbjvtnhbevbc /bgthgkfpbf^ bylewbht,ekb kjrfkehb 
/bgthujhvjyt,bbs (Савицкий Г.А., с соавт., 2000, 1983, 1985)& 
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pjubthsb vrdktdfhbc vjyfwtvt,bc vb[tldbs cfidbkjcyjc vbjvf 
dbsfhlt,f fhf v[jkjl /bgthtcnhjutytvbbc ptufdktybs^ fhfvtl 
tcnhjutyt,bc yjhvekb vfxdtyt,kt,bc lhjc& vbjvbc vmjyt mfksf 
evhfdktcj,fc ityfhxeyt,ekb /mjylf (jdfhbekb) vtycnhefwbekb 
wbrkb^ [jkj tyljvtnhbevbc vjhajkjubehb wdkbkt,t,b ittcf,fvt,jlf 
vtycnhefkehb wbrkbc afpt,c (Вихляева Е.М., 1978; Железнов Б.И., 
1978; 1990; Мазитов И.М., с соавт., 1978; Хакимова С.Х., 1978; Якубович 
с соавт., 1980)& 
.jdtkbdt ptvj[ctyt,ekblfy ufvjvlbyfht cfidbkjcyjc vbjvbc lhjc 
itbvxytdf /jhvjyekb sfyfafhlj,bc sfdbct,ehb lbyfvbrf^ hjvkt,bw 
vskbfyj,fib fh udf'ktdc cfiefkt,fc wfkcf[fl dbabmhjs tcnhjutytvbbc 
fewbkt,kj,bc itcf[t, vbjvbc ufydbsfht,fib& 
Вихляева Е.М.-c (с соавт., 1978) ufvjrdktdt,bs vbqt,ekbf 
fyfkjubehb lfcrdyt,b& vbjvbs lffdflt,eksf evhfdktcj,fib 
/bgjabpehb ujyfljnhjgbyt,bc ctrhtwbf ittcf,fvt,f jdekfnjhek 
wbrkc lf fh ufyc[dfdlt,f fv /jhvjyt,bc ctrhtwbbcufy ]fyvhstkb mfkt,bc 
jhufybpvib& fdnjhvf lfflubyf vbjvbs lffdflt,ekb mfkt,bc cbc[kbc 
gkfpvfib ghjutcnthjybc lfmdtbst,f vtycnhefwbekb wbrkbc 
ajkbrekeh afpfib lf fv /jhvjybc sfyfafhlj,f ]fyvhstkb mfkt,bc 
vtycnhefkehb wbrkbc c[dflfc[df afpfib& fdnjhb fcrdybc^ hjv vbjvf 
dbsfhlt,f yjhvfkehb jdekfnjhekb vtycnhefkehb wbrkbc lf 
yjhvfkehb /jhvjyfkehb rjhtkfwbbc lhjc^ jdekfnjhekb wbrkbc-
sdbc lfvf[fcbfs,tkb /bgjabpehb lf cnthjblekb /jhvjytvbbc 
sfyfafhlj,bc gbhj,t,ib& fyfkjubehb lfcrdyt,b ufrtst,ekbf c[df 
vrdktdfhsf vbth (Талина И.С., с соавт., 1978; Василевская Л.Н., 1979)& 
ufyc[dfdt,bs ptvj[ctyt,ekb fdnjht,bcufy pjubthsb vrdktdfhbc 
vbth vbjvbs lffdflt,ek mfkt,ib lflutybk bmyf tcnhflbjkbc vfnt,f 
 23
cbc[kbc gkfpvfib^ ajkbrekjvfcnbvekbht,tkb lf kesth/jhvjybc 
wbrkehb ctrhtwbbc lfhqdtdf lf ghjutcnthjybc lfmdtbst,f kestbyeh 
afpfib& fqybiyekb vbesbst,c vbjvbc lhjc /bgjabpbc 
ujyfljnjnhjgekb aeymwbbc vjikfpt lf /bgthtcnhjutytvbbc 
fhct,j,fpt (Аракелянц А.В., с соавт., 1978; Палади В.Т., с соавт., 1978; 
Василевская Л.Н., 1979; Григорьев М.Ю., с соавт., 1979; Тубникова Л.И., 
1978; Зудикова С.И., с соавт., 1981).  
Савицкий Г.А.-c (с соавт., 1980, 1981) vbth vbjvbc lhjc lflutybkbf 
tcnhflbjkbc vfnt,f cfidbkjcyjc fhnthbfib& fyfkjubehb lfcrdyt,bc 
ufrtst,f itb'kt,f c[df yfihjvt,blfy^ cflfw ufvjrdktekbf tcnhjutyt,b 
lf vfsb htwtgnjht,b vbjvtnhbevib vbjvbc lhjc lf fvfcsfy fqybiyekbf 
vbjvbc ghjutcnthjybs xfnfht,ekb fynbtcnhjutyekb sthfgbbc 
tatmnehj,f (Василевская Л.Н., с соавт., 1979., Wittlinger H., 1976; 
Poulhes M.J., 1978; Wilson E.A., et al., 1980)& 
cfidbkjcyjc vbjvf fofhvjt,c ptojkfc bhudkbdvlt,fht 
mcjdbkt,pt^ hfw sfdbc v[hbd bodtdc vbrhjwbhrekfwbbc lfhqdtdfc 
(Павлович В.Г., 1974; Кулик В.П., с соавт., 1977, Крылова Н.В., с соавт.,  
1984; Василченко Н.П., с соавт., 1989)& fv erfyfcrytkc rb sfy thsdbc 
itiegt,f^ ytrhj,bjpb^ ytrhjpb (Брумштеиш Л.М., 1988)& pjub fdnjhb 
ytrhjpbc itvs[dtdfib ufvfhskt,ekfl sdkbc vrehyfkj,bc mbhehubek 
vtsjlc (Вихляева Е.М., 1982)^ sevwf fdnjhsf yfobkb vrehyfkj,c 
rjycthdfnbekfl (Лисица Г.П., с соавт., 1980; Сидорова И.С., 1985)& 
kbnthfnehfib fhct,j,c vjhajkjubehb ihjvt,b cfidbkjcyjc 
vbjvbc lhjc sdbs fv cbvcbdyehb mcjdbkbc vrdt,fdb cbc[k'fhqdsf 
fyubjfhmbntmnjybrbc itcf[t,& erfyfcrytkb ,tdhfl fhbc lfvjrblt,ekb 
vbjvbc rdfy't,bc pjvt,pt^ vlt,fhtj,fpt^ hfjltyj,fpt^ cbvcbdybc 
/bcnjkjubeh lf /bcnjmbvbeh sfdbct,eht,t,pt vbjvtnhbevib^ hjujhw 
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rdfy'sfy f[kjc bct cfreshbd rdfy'ib  (Килимник М.А., 1986; Брехман 
П.И., с соавт., 1983), cfidbkjcyjc vbjvbc vjhaj-/bcnjmbvbehb 
itcofdkbs lflubylf vbjvbc cfvb ajhvf% + - cbvcbdyt itvfthst,tkb 
mcjdbkbc cbzfh,bs^ ++ - cbvcbdyt ukedb reysbc cbzfh,bs lf +++ - 
ithtekb ajhvf& 
lyr lf hyr itvwdtkj,f vfqfkb b.j ghjkbathfwbek vbjvt,ib^ hfw 
vbesbst,c ghjkbathfwbbc uf'kbtht,bc lhjc wbkt,bc cbystpbc 
vfnt,fpt& fctdt bwdkt,f ukbrjpfvbyukbrfyt,bc itvwdtkj,f 
ghjkbathfwbbc uffmnbdt,bc itcf,fvbcfl& (Килимник М.А., 1986; 
Молжанинов Е.В., 1972). Б.И.Железнова-c (1990) vjyfwtvt,bs 
ukbrjpfvbyukbrfyt,bc lf ukbrjutybc itvflutykj,f vbjvbs lffdflt,ekb 
mfkt,bc vbjvtnhbevib lf tyljvtnhbevib bubdt b.j^ hfw ]fyvhstk 
mfkt,ib& Т.А.Аксенова-c (1973^ 1969) vjyfwtvt,bs ukbrjutyb lf 
ytbnhfkehb verjgjkbcfmfhblt,bc itvwdtkj,f vfqfkbf cohfafl vpfhl 
vbjvt,ib lf fdsdbct,bfy ktbjvbvt,ib^ [jkj yfrkt,bf vbjvtnhbevib lf 
ytkf vpfhl vbjvt,ib& И.А.Яковлева (с соавт., 1976) vbesbst,c 
ghjkbathfwbekb vbjvbc ufycfresht,ekb ajhvbc t&o& ghtcfhrjvbc 
fhct,j,fc& 
itcofdkbkbf ukedb reysjdfyb e]htlt,bc sfdbct,eht,t,b cohfafl 
vpfhlb vbjvbc lhjc vbjvtnhbevib lf vbjvbc rdfy'ib vjhajvtnhbekb lf 
tktmhjyjvbrhjcrjgekb vtsjlt,bs& В.Н.Шелест (1987) В.Я.Бродский 
(1981) vbth eknhfcnhemnehekfl ufvjdkbylf ufyc[dfdt,f 
vbjvtnhbevbc lf vbjvbc rdfy't,bc vbjwbnt,c ijhbc&  
В.В.Серов-bc (с соавт. 1973) fphbs cfidbkjcyjc vbjvf dbsfhlt,f 
cbc[k'fhqdsf rtlkbc fy cbc[k'fhqdsf bhudkbs ufykfut,ekb phlbc 
pjyt,blfy& bub vbjvbc ufydbsfht,fib ufvj.jac cfv cnflbfc% 1) fmnbehb 
pjyt,bc ofhvjmvybc cnflbf vbjvtnhbevib vtnf,jkbpvbc lfhqdtdbs* 2) 
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vbjvbc phlf reysjdfyb tktvtynt,bc lbathtwbfwbbc ufhtit lf 3) 
cbvcbdybc phlf reysjdfyb tktvtynt,bc lbathtywbht,bs lf vjvobat,bs& 
Л.Пресянинов (1972) fyfkjubehfl fqybiyfdc^ hjv vbjvf 
/jhvjylfvjrblt,ekb ghjwtcbf lf dbsfhlt,f cbc[k'fhqdsf rtlkbc 
tyljstkehb lf gthbstkehb e]htlt,bcufy& vbjvf fdnjhbc vjyfwtvt,bs 
35 okfvlt ud[dlt,f 12~-ib^ 36 okblfy 40 okfvlt 26~-ib^ [jkj 40 okbc 
ptvjs fcfrbc mfkt,ib vbjvf dbsfhlt,f 62~-ib& Г.А.Савицкий (с соавт., 
1981) vbjvbc ufydbsfht,fib ufvj/.jac ufydbsfht,bc^ f.dfdt,bc lf 
htuhtcbbc afpt,c& 
Даниленко В.И. с соавт. (2005)  vjyfwtvt,bs vbjvbc fmnbehb phlbc 
afpf [fyvjrktf^ itlfht,bs lblb rdfy't,b bpjvt,f fy 'fkbfy cohfafl fy 
sfylfsfy^ vwbht lf lblb pjvbc rdfy't,bc cnhemnehf fh ufyc[dfdlt,f 
thsvfytsbcfufy^ rdfy'ib lfo.t,ekb htuhtcb fh fhbc rdfibhib rdfy'bc 
pjvfcsfy& 
Зайратьянц О.В. с  соавт. (2005) vjyfwtvt,bs vjhajkjubehfl 
ufvjb.j cecnb lf vfqfkb ghjkbathfwbekb fnbdj,bc vbjvt,b& cecnb 
ghjkbathfwbekb fnbdj,bcktbjvbjvt,b egbhfntcfl bynhfvehekb lf 
ce,cthj[ekbf^ /bcnjkjubehfl fv lhcj dbsfhlt,f vfhnbdb ajhvbc 
ktjvbjvf lf fmnbehb phlbc pjyt,bw itlfht,bs ufbidbfst,ekbf& vfqfkb 
ghjkbathfwbekb fnbd,bc lhjc rb rdfy't,b egbhfntcfl e,verjpehb lf 
bynhfvehekbf lf f[fcbfst,s fmnbehb phlbcpjyt,bc cbvhfdkt& 
vbjvbc rdfy't,bc gfsj/bcnjkjubehb itcofdkbc itvltu 
А.А.Тихомиров-vf (с соов., 1981) ufvj/.j vbjvbc 4 ]ueab% 1) vbjvf ukedb 
reysbc ghjkbathfwbbc egbhfntcj,bs^ 2) vbjvf ghjkbathfwbbc 
ybiyt,bs^ ab,hjpbs lf vtjhflb wdkbkt,t,bs^ 3) vbjvf ab,hjpbc 
egbhfntcj,bs lf 4) vbjvf vtjhflb wdkbkt,t,bc egbhfntcj,bs (wbkjdfyb 
itiegt,f^ ytrhjpb^ /bkbyjpb^ gtnhbabrfwbf)& 
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kbnthfnehfib fqothbkbf fltyjab,hjvbc bidbfsb ajhvt,b (Baratz 
M., et al., 1980) lf c[dflfc[df /bcnjkjubehb dfhbfynt,b% tgbstkehb 
ktbvbjvf* rdfy'jdfyb^ yfstke]htljdfyb^ ,fpfkehb ktbvbjvt,b* 
ktbjvbj,kfcnjvf (Philips Bussell, 1979)& 
cfidbkjcyjc vbjvbc lhjc [ibhbf cbc[kltyt,b& Я.М.Ландау-c (с 
соавт., 1972) vjyfwtvt,bs cfidbkjcyjc vbjvfc cbc[kltyf sfy f[klf 60~-
ib& fmtlfy 46~-ib xfnfhlf rjycthdfnbekb vrehyfkj,f^ [jkj 54~-ib - 
mbhehubekb& vtycnefkehb wbrkb cecnflff ufvj[fnekb& 
ghjkbathfwbbc afpf [fyuh'kbdlt,f ctrhtwbbc afpbc itvwbht,bc 
[fh]pt& 'bhbsfl hjkc vbjvbc lhjc cbc[kltyt,bc ufydbsfht,fib 
fchekt,c cfrdthw[bc aeymwbbc lfhqdtdt,b (Захарова Н.Н., 1966)& 
С.А.Кейлин-b (1972) vbjvbc lhjc cbc[kltybc ufydbsfht,fib lblb hjkc 
fresdyt,c rdfy't,bc ce,verjpeh kjrfkbpfwbfc& fqcfybiyfdbf^ hjv 
fdnjht,b fv itvs[dtdfib egbhfntcj,fc fybzt,ty tyljvtnhbevbc afhsj,c^ 
dblht ce,verjpehfl ufykfut,ekb rdfy't,bc pjvt,c& cbc[kltyf vbjvt,bc 
lhjc sfy f[kfdc kjhojdfybc fnhjabfcfw lf lfvjrblt,ekbf ytbhj-
/evjhek lfhqdtdt,pt& Я.С.Кленцкий-bc (с соавт., 1966) fphbs 
tcnhjutyt,bc mhjybrekb vjmvtlt,f bodtdc kjhojdfybc fnhjabfc vfc 
itvltu hfw fvjoehfdc tyljvtnhbevbc wbrkeh ntyltywbfc 
ghjkbathfwbbcrty& vbjvbc cohfab phlbc lhjc vtcynhefkehb wbrkb 
ityfhxeyt,ekbf^ [jkj yfrkt,fl vpfhlb vbjvt,bc lhjc [ibhbf 
cbc[kltyt,b (Брисова Ю.Ф., с. соавт., 1974)& vbjvbc lhjc cbc[kltybc 
ufydbsfht,fib ufhrdtek hjkc fybzt,ty vbjvtnhbevbc mcjdbkbc  
/tvjwbhrekfwbeh lf ab,hbyjkbpeh sdbct,t,c (Кудрявцева М.И., с 
соавт., 1980)& 
tcnhjutyt,bc vtnf,jkbpvib fhct,bs hjkc fchekt,c qdb'kib 
fhct,ekb athvtynfwbekb cbcntvt,b^ hjvkt,bw bodtdty tcnhjutyt,bc 
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byfmnbdfwbfc& qdb'kbc aeymwbehb ervfhbcj,bc lhjc lfvf[fcbfst,tkbf 
tcnhjutyt,bc fhfcfrvfhbcb byfmnbdfwbf lf zfh,b hfjltyj,bs 
lfuhjdt,f& qdb'kbc lffdflt,bc lhjc bhqdtdf /jhvjyekb wdkf hfcfw 
sfy f[kfdc vtyjhfubf (Кватер Е.И., с соавт., 1961)& vbjvbs lffdflt,ek 
mfkt,ib Бенедиктова И.И. (1966) fqybiyfdc qdb'kbc v'bvt aeymwbeh 
lfpbfyt,fc& vbjvbs lffdflt,ek mfkt,ib [ibhbf wbkjdfyb wdkbc vjikf 
(Роинченко А.А., 1962)& 
cfidbkjcyjc vbjvfc [ibhfl sfy f[kfdc cfidbkjcyjc  
tyljvtnhbjpb& vbjvbc lf tyljvtnhbjpbc rjv,bybht,ekb ajhvt,b 
itcofdkbkf vhfdfkb vrdktdfhbc vbth (Мазитова И.М., 1985; Уварова 
Е.В,, 1985; Килимник М.А., 1986)& А.Ф.Шинкарева-c (с соавт., 1980) 
fphbs^ tyljvtnhbjpb ofhvjflutyc ytbhjtyljrhbyekb cbcntvbc 
[fyuh'kbdb lfhqdtdt,bc itltuc& Я.В.Бохман-bc (с соавт., 1979) 
vjyfwtvt,bs tyljvtnhbjpb lbc/fhvjybekb ghjwtcbf^ hjvtkbw 
dbsfhlt,f /bgthtcnhjutytvbbc lf ghjutcnthjybc ervfhbcj,bc 
itltufl& tyljvtnhbjpb fqbybiyt,f cfrdthw[bc /jhvjyj-ghjlemnekb 
cnhemneht,bc /bgthgkfpbbc^ ajkbrekehb rbcnt,bc^ cfidbkjcyjc 
vbjvt,bc^ tyljvtnhbevbc /bgthgkfpbbc lhjc lf f&i& fyfkjubeh 
lfcrdyt,c tyljvtnhbjpbc /jhvjylfvjrblt,ekb ,eyt,bc itcf[t, frtst,c 
Мазитова И.М. (1981); Сабсай М.И. с соавт. (1980)& 
cfidbkjcyjc vbjvbc rjv,bybht,f tyljvtnhbjpsfy fqbybiyt,f 
itvs[dtdfsf 92~-ib (Сабсай М.И., с соавт., 1980)& tyljvtnhbjpbc lhjc 
cfidbkjcyjib fqbybiyt,f [fylfpvekb /bgthgkfpehb lf 
ghjkbathfwbekb ghjwtct,b& [ibhbf cfidbkjcyjc kjhojdfybc 
fnbgbehb /bgthgkfpbf lf fltyjvfnjpb& vrdktdfhsf fphbs 
tyljvtnhbjpbc ufydbsfht,bc vbptpfl itb'kt,f xfbsdfkjc [ibhb 
f,jhnt,b^ gfsjkjubehb vij,bfhj,t,b^ ubytrjkjubehb jgthfwbt,b lf 
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f&i& ptvj[ctyt,ekb afmnjht,b bodtdty cfidbkjcyjc rtlkbc 
lfvwdtkj,bsb vtmfybpvbc lfhqdtdfc lf vbcb ,fhbtht,bc lfpbfyt,fc& 
tyljvtnhbjpbc lhjc itbvxytdf egbhfntcfl fyjdekfnjhekb 
cbc[kltyt,b^ thsafpbfyb vtycnhefkehb wbrkb lf tyljrhbyekb 
eyf.jaj,f (М.В.Бохман, с соавт., 1978)& 
М.А.Союнова-c (1985) vjyfwtvt,bs tyljvtnhbjpbc lhjc fqbybiyt,f 
vnrbdytekb cbylhjvb^ [fyuh'kbdb vtycnhefwbf^ hjvtkbw lffdflt,bc 
ghjuhtcbht,bc  itvs[dtdfib uflflbc 'kbth cbc[kltyfib& 
fvhbufl^ kbnthfnehekb vjyfwtvt,bc sfyf[vfl^ cfidbkjcyjc 
vbjvt,bc vjhajkjubfc lf^ itfcf,fvbcfl^ /jhvjyekb ajybc itcofdkfc 
vbt'qdyf cfrvfjl vlblfhb kbnthfnehf& vbe[tlfdfl fqybiyekbcf^ 
cfrbs[bc vhfdfkb fcgtmnb kbnthfnehfib ]th]thj,bs cfrfvfsjf lf 
it[tlekt,t,b hbu itvs[dtdfib lbfvtnhekfl cfobyffqvltuj [fcbfsc 
fnfht,c& 
ufhlf ptvj[ctyt,ekbc xdtysdbc 'fkptl vybidytkjdfybf 
tcnhjutytpbc fynbjmcblfynehb sdbct,f^ dbyfblfy jmcblfwbh cnhtcc 
elbltcb vybidytkj,f tybzt,f cbvcbdybc ufydbsfht,fib&  kbnthfnehfib 
vhfdfkb vrdktdfhbc vbth fhbc lflutybkb vbcb fynbjmcblfynehb 
sdbct,t,b (Akota B., 2001). 
ptvj[ctyt,ekblfy ufvjvlbyfht^ lblbf jmcblfwbehb cnhtcbc hjkb 
vbjvbc ufydbsfht,fib& se ufdbsdfkbcobyt,s /bgthtcnhjutytvbbc  hjkc 
vbjvbc ufydbsfht,fib lf fvfcsfy vbc fynbjmcblfyneh sdbct,t,c^ fvltyfl 
vybidytkjdfybf jmcblfwbehb cnhtccf lf /bgthtcnhjutytvbfc ijhbc 
ehsbthsrdibhbc rdktdf& 
tcnhjutyt,bc elbltcb vybidytkj,f fmdc jmcblfwbehb cnhtcbc 
sdfkcfphbcbs (Chung S.C. et al., 1999; Cuerra et al., 1996; Cadenas S.et al., 
1995; Nissinen E. et al., 1995; Becker B.F. et al., 1993; Schall R.S. et al., 
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1992; Sugino N. et al., 2002)& tcnhjutyt,b fuhtsdt fath[t,c jmcblfwbehb 
cnhtcbs ufvjodtek tyljstkehb e]htlt,bc fgjgnjpc (Sudoh N. et al., 
2001; Wassmann S. et al., 2991; Virdis A. et al., 2000)& tcnhjutyt,bc 
fynbjmcblfynehj,f fqtvfnt,f dbnfvby E-c fynbjmcbleh tatmnc (Akova 
B. et al., 2001)& 
vrdktdfhsf vjcfpht,bs tcnhflbjkb shueyfdc jmcblfwbehb 
cbnhtcbs ufvjodtek fgjgnjpc& jmcblfwbehb cnhtcbs ufvjodtekb 
e]htlbc fgjgnjpb bodtdc rjhgec kestevbc htuhtcbfc lf ajkbrekbc 
fnhtpbbc ths-thsb vtmfybpvbf (Murdoch W.J., 1998)& 
ptvj[ctyt,ekblfy ufvjvlbyfht yfstkb [lt,f^ se hf lblbf 
tcnhflbjkbc hjkb abpbjkjubbc gbhj,t,ib& cojhtl jmcblfwbehb 
cnhtcbs ufvjodtekb fgjgnjpb itb'kt,f b.jc .dfdbkj,bc cnflbbc 
ufhtit .dbstkb c[tekbc yfflhtdb htuhtcbbc vbptpb^ hfcfw pju]th 
flubkb fmdc cfidbkjcyjc ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib^ 
hjvtksfw f[fcbfst,s .dbstkb c[tekbc gfsjkjubf&   
vtnfksf ufhlfvfdfkb ]ueabc Mn2+ lf Fe2+-bjyt,b ofhvjflutyty 
sfdbceafkhflbrfkehb ;fyudbc 'kbth ghjvjnjht,c& Mn2+-bjyt,b 
fewbkt,tkbf vbnjmjylhbekb cegthjmcbllbcvenfpbc aeymwbj,bcsdbc^ 
tc bjyt,b [tkc eo.j,c /blhjkfpt,bc lf rfh,jmcbkfpt,bc fmnbdfwbfc lf 
mvybc fmnbeh rjvgktmct,c lf,fk vjktrekeh ybdsbtht,t,sfy& Mn2+-
itvwdtkb rjvgktmct,bc tgh cbuyfkt,bc ufvjxtyf vtv,hfyekb 
cnhemneht,bc lfpbfyt,fcf lf cegthjmcbllbcvenfpbc byfmnbdfwbfpt 
vbesbst,c& 
tgh cgtmnhib itb'kt,f ufvjdkbyltc /tvjukj,bybcf lf fpjnbc 
jmcblbc yfthsbc Hb-NO lf jhdfktynbfyb hrbybc Fe2+-tgh cbuyfkt,bw^ 
hfw ;fyudf-fqlutybsb ghjwtct,bc qhvf lfhqdtdfpt lf vtv,hfyt,bc 
itemwtdfl lfpbfyt,fpt vbesbst,c& 
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hjujhw wyj,bkbf^ mcjdbkt,ib vbvlbyfht abpbreh-mbvbehb 
ghjwtct,bc sfj,fpt ofhvjlutybc vbcfqt,fl xdty vbudfxybf fvf se bv 
ybdsbtht,bc (vjktrekt,bc^ bjyt,bc) hfjltyj,bc ufycfpqdhf^ 
ufvjvlbyfht bmblfy^ hjv ufvjdktybkb vjktrekbc lf bjybc aeymwbf lf 
itcf'kt,kj,f wyj,bkbf& fcts vtsjlfl xdty vbth ithxtekbf 
tktmnhjyek-gfhfvfuybnehb (tgh) htpjyfycbc vtsjlb& 
tktmnjhyek-gfhfvfuybneh htpjyfycc eojlt,ty fhfrjvgtycbht,ekb 
tktmnhjyekb vjvtynbc vmjyt yfobkfrt,bc vbth ptvfqfkb cb[ibhbc 
tktmnhjvfuybnehb dtkbc tythubbc  htpjyfycekb isfysmvbc vjdktyfc& 
tgh vtsjlbc ufvj.tyt,fc cfae'dkfl eltdc bc afmnb^ hjv athvtynekb lf 
;fyudf-fqlutybsb ghjwtct,bc lhjc mckjdbkt,ib lf e]htlt,ib 
ofhvjbmvyt,f gfhfvfuybneh vlujvfhtj,fib v.jab yfthst,b fye 
gfhfvfuybnehb wtynht,b& gfhfvfuybnehb wtynht,bc ofhvjmvyfcf lf 
;fyudf-fqlutybsb htfmwbt,bc byntycbdj,fc ijhbc hfjltyj,hbdb 
ehsbbthsrfdibhb fhct,j,c^ fv ehsbthsrfdibhbc ufycfpqdhf 
itcf'kt,tkbf ybdsbtht,fsf gfhfvfuybnehb ajhvt,bc tgh cbuyfkt,bc 
htubcnhfwbbs^ vfufkbsfl^ vbnjmjylhbt,bc tktmnhjyekb nhfycgjhnbc 
rjvgjytynt,c fmds gfhfvfuybneh vlujvfhtj,fib uflfcdkbc eyfhb lf fv 
vlujvfhtj,fib itcf'kt,tkbf vfsb htubcnhfwbf tgh vtsjlbc cfiefkt,bs 
(12^ 128^ 228)& 
ufhlf vbnjmjylhbt,ib vbvlbyfht^ tktmnhjyek nhfycgjhnib 
vjyfobkt ;fyudf-fqlutybsb uflfvnfyt,bcf^ gfhfvfuybneh vlujvfhtj,fib 
itb'kt,f uflfdbltc tyljgkfpveh ,fltib^ wbnjmhjv P-450-b^ hjvkbc 
vjyfobktj,bs vbvlbyfhtj,ty ltnjmcbrfwbbc htfmwbt,b^ 
fynbjmcblfynehb athvtynt,b^ lyv-bc cbystpib lf c[dflfc[df athvtynel 
htfmwbt,ib vjyfobkt gfhfvfuybnehb vtnfkt,bc bjyt,bc itvwdtkb 
ybdsbtht,t,b lf f&i& 
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mcjdbkbc lf;fyudbc [fhbc[bc vjvfnt,bc lhjc^ hfw itb'kt,f 
ufydbsfhltc hjujhw tythutnbrekb ce,cnhfnbc ltabwbnbc lhjc^ bct 
vbnjmjylhbt,bc tktmnhjyekb nhfycgjhnbc ]fzdib tktmnhjyt,bc 
uflfnfybc lfshueydbc itvs[dtdfib^ ofhvjbmvyt,f e,bctvbmbyjyehb 
hflbrfkt,b^ hjvtksfw fmds ufeo.dbkt,tkb tktmnhjyt,b& akfdbybc lf 
akfdjghjntblt,bc ctvbe,bmbyjyeh ajhvt,c mcjdbkt,ib fmdc tgh 
cbuyfkb^ hjvtkbw [fcbfslt,f gfhfvtnht,bs% g=2,00; H=14-20 /c& 
vbnjmjylhbt,bc tktmnhjyekb nhfycgjhnbc ]fzdbc gbhdtk (NAD.H-
ltblhjutyfpf)^ vtjht (cemwbyfnlt/blhjutyfpf) rjvgktmct,ib^ lf;fyueh 
vlujvfhtj,fib^ gfhfvfuybneh vlujvfhtj,fib itb'kt,f uflfdbltc hrbyf-
ujubhljdfyb yfthst,bw^ hjvkbc tgh cbuyfkb [fcbfslt,f g=1,94  
gfhfvtnhbs& 
mcjdbkt,ib c[dflfc[df gfsjkjubbc lhjc itb'kt,f vj[ltc 
Mn2+_bjyt,bc itvwdtkb rjvgktmct,bc tgh cbuyfkt,bc ufvjdktyfw^ 
hjvtksf gfhfvtnht,bf% g=2,14; 2,10; 2,03; 2,07; 1,92; 1,86. 
vfyufyevitvwdtkb rjvgktmct,b vjyfobktj,ty ;fyudf-fqlutybs 
ghjwtct,ib^ wbkt,bc^ hyv-bc^ lyv-bc^ C lf B dbnfvbyt,bc cbystpib& 
Mn2+_bc bjyt,b fewbkt,tkbf vbnjmjylhbekb cegthjmcbllbcvenfpfc 
aeymwbj,bcfsdbc^ lfcf[tkt,ekb bjyt,b [tkc eo.j,c /blhjkfpt,bc lf 
rfh,jmcbkfpt,bc fmnbdfwbfc^ mvybc fmnbeh rjvgktmct,c 
lf,fkvjktrekeh ybdsbtht,t,sfy& Mn2+_itvwdtkb rkjvgktmct,bc tgh 
cbuyfkt,bc ufvjxtyf vtv,hfyekb cnhemneht,bc lfpbfyt,fcf lf 
cegthjmcbllbcvenfpfc byfmnbdfwbfpt vbesbst,c& 
tgh cgtmnhib itb'kt,f ufvjdkbyltc fhf/tvehb hrbybcf lf fpjnbc 
jmcblbc rjvgktmcehb yfthsbc -  FeS-NO (g=2,03) tgh cbuyfkbw^ hfw  Ca2+-
bc bjyt,bc cbzfh,bc gbhj,t,ib NO-cbysfpfc uffmnbdt,fpt lf fvbc 
itltufl^ fpjnbc jmcblbc ofhvjmvyfpt vbesbst,c& cegthjmcbl-
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hflbrfksfy ehsbthsmvtlt,bc itltufl fpjnbc ;fyub ofhvjmvybc 
gthjmcbybnhbnbc lf /blhjmcbkbc hflbrfkt,c ^ tc erfyfcrytkb rb - 
vfqfkb sfdbceafkhflbrfkehb fmnbdj,bs [fcbfslt,f& 
ufhlf ptvj[ctyt,ekbcf^ mcjdbkbc tgh cgtmnhib itb'kt,f 
ufvjdkbyltc /tvjukj,bybcf lf fpjnbc jmcblbc yfthsbc -  Hb-NO 
(gw=2,01) lf jhdfktynbfyb hrbybc Fe
2+ (g=2,2) tgh cbuyfkt,bw^ hfw 
;fyudf-fqlutybsb ghjwtct,bc qhvf lfhqdtdfpt lf vtv,hfyt,bc itemwtdfl 
lfpbfyt,fpt vbesbst,c& 
wyj,bkbf^ hjv cbvcbdyehb phlbc ghjwtcib jmcblfwbehb ;fyudbc 
byntycbabrfwbfc vybdiytkjdfyb flubkb ezbhfdc& vtnfksf ufhlfvfdfkb 
]ueabc bjyt,b (Mn2+_ lf Fe2+ bjyt,b) sfdbceafkhflbrfkehb ;fyudbc 
'kbthb ghjvjnjht,b fhbfy&  NO-c fmnbdj,bc [fcbfsb fuhtsdt 
vybidytkjdyfl lfvjrblt,ekbf ;fyudbsb ghjwtct,bc byntycbdj,fpt^ 
fmtlfy ufvjvlbyfht^ vrdktdfhsf lbl bynthtcc bvcf[eht,c sfdbceafkb 
hflbrfkt,bc byntycbabrfwbbc^ fpjnbc jmcblbc lf /bgjmcbbc 
ufydbsfht,bc ghjwtct,b (Chio J.F. et al., 1999; Denkers C. et al., 2002; 
Gordeniz R. et al., 2000)& 
 
 
 
 
 
1&2& cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib cfrdthw[tt,bc  
vjhaj-aeymwbehb wdkbkt,t,bf 
cfrdthw[t ofhvjflutyc ibyfufyb ctrhtwbbc ]bhrdfkc^ hjvkbc 
aeymwbf lf /jhvjysf ghjlemwbf 'bhbsflib lfvjrblt,ekbf ljvbyfyneh 
ajkbrekfpt lf .dbstk c[tekpt^ fvbnjv ,eyt,hbdbf^ hjv vobat 
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ajkbrekbc lf .dbstkb c[tekbc xfvj.fkb,t,bc cfrvfjl hsekb 
vtmfybpvt,b bvcf[eht,ty vrdktdfhsf w[jdtk bynthtcc (Зеленицкая В.С., 
1986; Хмельницкий О.К., 1994; Сметник В.П. с соавт., 1998). 
cfrdthw[tib ajkbrekehb fgfhfnb .fkb,lt,f yf.jabc 
vewkfl.jaybc gthjlbc vt-20 rdbhblfy& vbc mthmjdfyfib ofhvjbidt,f 
lblb hfjltyj,bs ghbvjhlbekb ajkbrekt,b^ sbsjtekb vfsufyb itlut,f 
jjwbnbcfufy lf vbc bhudkbd rfhufl ufydbsfht,ekb ,fpfkeh vtv,hfpt 
ufykfut,ekb ajkbrekehb e]htlt,bc thsb ihbcfufy& vewkfl .jaybc 
gthbjlbc vt-7 sdblfy yf.jabc cfrdthw[tt,ib bo.t,f wfkrtekb 
ghbvjhlbekb ajkbrekt,bc velvbdb phlf itvlujvb fnhtpbbs& 
fyfkjubehb wdkbkt,t,b vbvlbyfhtj,c cfrdthw[tib yf.jabc lf,flt,bc 
itvltu vtyfh[tvlt& vtyfh[bc itvlujv vstkb htghjlemwbekb gthbjlbc 
ufyvfdkj,fib flubkb fmdc ajkbrekbc vjvobat,fc lf jdekfwbfc 
(Зеленицкая З.С., 1986; Журавлева М.Б. с соавт., 1976; Петрова Е.И., 
1964; Хмельницкий Л.К., 1994), [jkj lfyfhxtyb ajkbrekt,b ufybwlbfy 
fnhtpbfc ufydbsfht,bc c[dflfc[df tnfgpt& fqybiyekb ghjwtcbc ajypt 
bvfntc cfrdthw[bc cnhjvf& eylf fqbybiyjc^ hjv ghbvjhlbekb 
ajkbrekt,bc 90~-pt vtnb ufybwlbc fnhtpbfc& 
vbptpb^ se hbc cfae'dtkpt [lt,f ljvbyfynb ajkbrekbc ithxtdf 
yjhvfkehb vtycnhefwbekb wbrkbc lhjc lqtvlt ufehrdtdtkb hxt,f 
(Гуртовая Н.Б. с соавт., 1982; Хменльницкий О.К., 1994; Сметник В.П., 
1998). 
cnthjblt,b vbtresdyt,bfy kbgblt,bc rkfcc lf vjyfobktj,ty 
jhufybpvib vbvlbyfht yfbhcf[jdfy ,bjmbvbeh lf abpbjkjubeh 
ghjwtct,ib& cnthjblt,bc obyfvjh,tlc ofhvjflutyc lf,fkb cbvrdhbdbc 
kbgjghjntbyb - mjktcnthbyb& fvfcsfy mjktcnthbyb ofhvjflutyc 
iefktleh ghjlemnc c[df cnthjblt,bc cbystpbcfsdbc& cnthjblt,bc 
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cbystpb 'bhbsflfl ofhvjt,c sbhrvtkptlf ]bhrdkt,ib^ cfcmtcj 
]bhrdkt,ib lf gkfwtynfib^ fvfcsfy cfrvfjl vhfdfkathjdfyb cgtmnhbs 
(mjktcnthbyb^ cnthjblekb /jhvjyt,b^ yfqdkbc v;fdt,b^ dbnfvbyb D lf 
c[d&) (Савченко О.Н., 1967; Юдаев Н.А., 1956; Хафтман Э., 1970; 
Ленинджер Л., 1974; Соффер Л., 1966; Pincus G., 1955). vfs cbystpib 
elbltcb vybivytkj,f tybzt,f /bgjabpbc vbth ufvj.jabkb kestj lf 
ajkbrekjvfcnbvekbht,tk /jhvjyt,c& cfrdthw[tib vbvlbyfht 
cnthjbltutytpib vjyfobktj,c ajkbrekt,b^ .dbstkb c[tekb lf 
bynthcnbwbekb mcjdbkb& vfsib [lt,f ghjutcnbyt,bc^ fylhjutyt,bc^ 
tcnhjutyt,bc ofhvjmvyf& fvfcsfy eylf fqbybiyjc^ hjv cfrdthw[bc 
mcjdbkib vlt,fht cnhemneht,b^ pjubthsb fdnjhbc fphbs^ ithxtdbsfl 
ufvjbveifdt,ty wfkrtek /jhvjyt,c& rth'jl^ ajkbrekt,ib 
ofhvjbmvyt,f tcnhjutyt,b^ .dbstk c[tekib - ghjutcnthjyb^ 
bynthcnbwbfib rb - fylhjutyt,b^ ajkbrekt,ib vjhajkjubehb 
sdfkcfphbcbs vybdiytkjdfybf uhfyekjpehb iht lf Theca interna. 
erfyfcrytkib 'bhbsflfl [jhwbtklt,f jhb aeymwbf% rdthw[e]htlbc 
rdt,f lf ctnhjblt,bc ufvjveifdt,f& tcnhjutyt,bc chek.jabkb 
cbystpbcfsdbc fewbkt,tkbf ehsbthsrfdibhb cfrdthw[tt,bc ihtt,c 
ijhbc& hjujhw wyj,bkbf^ cnthjbljutytpb vbvlyfhtj,c itvltub 
vbvfhsekt,bs (fwtnfnb - mjktcnthbyb - ghtuytyjkbyb - ghjutcnthjyb - 
fylhjutyb - tcnhjutyb)^ fmtlfy pjubthsb cnthjblb ufvjveifdlt,f iblf 
strf ufhcib^ pjub rb uhfyekjpeh e]htlt,ib (Falsh B., 1959; Chaning 
C.P., 1966; Bjersing L., 1967; Ryan K.J. et al., 1966;  Short R.U., 1962).  
vybidytkjdfyb tcnhflbjkbc cbystpib 17B HSD /blhjmcbk cnthjbl 
lt/blhjutyfpf) (Manau D. et al., 1998; Wakatsuki A. et al., 2002; Sasano H. 
et al., 2000; Mueck A.O., et al., 1998; Uarkus M. et al., 1995; Anderssen S. et 
al., 1995; 1997; Casey M.L. et al., 1994). 
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fvhbufl^ cfrdthw[bc ajkbrekbc uhfyekjpj-ntrfkehb rjvgktmcb 
bsdkt,f cnthjblek ajhvfwbfl^ hjvtksf vbth [lt,f .dtkf cfcmtcj 
/jhvjyt,bc cbystpb& 
sfyfvtlhjdt kbnthfnehekb o.fhjt,bc vb[tldbs /jhvjyt,b 
vtnyfrkt,b hfjltyj,bs ufvjb.jaf .dtkf afpfib& rth'jl& lqtc 
lflutybkbf^ hjv .dbstkb c[tekb ufvjbveifdt,c tcnhjutyt,bc vwbht 
hfjltyj,fc^ [jkj ajkbrekehb afpbc lhjc itbvxytdf ghjutcnthjybc 
ufhrdtekb hfjltyj,f& fvltyfl lqtc itb'kt,f dbvc]tkjs hfjltyj,hbd 
vfxdtyt,kt,pt tcnhjutybc - ajkbrekeh^ [jkj ghjutcnthjybcf - 
kestbyeh afpfib (Хмельницкий О.К. с соавт., 1994). 
ajkbrekbc vjobat,bc ghjwtcib eknhfcnhemnehek ljytpt 
lflutybkb bmyf vbnjmjylhbt,bc pjvt,bc phlf lf vfcib rhbcnt,bc 
uf[ibht,f (Далмане П.Р., 1967;  Motta P. et al., 1970; Ленинджер А.А., 
1966), hfw cfthsjl lfvf[fcbfst,tkbf .jdtkb cnthjbljvfcby-
stpbht,tkb e]htlbcfsdbc (Хамидов Д.Х. с соавт., 1974; Enders L.C., 
1962). 
sfyfvtlhjdt vjyfwtvt,bs tcnhjutyt,bc cbystpb ofhvjt,c fuhtsdt 
.dbstk c[tekib (Greep R.O. et al., 1992). tmcgthbvtynib dbhsfudt,pt 
ujyfljnhjgekb /jhvjyt,bc ptvjmvtlt,bs fdnjht,vf lfflubytc .dbstk 
c[tekib vybidytkjdfyb hfjltyj,bc tcnhjutyt,bc ofhvjmvyf (Armstrong 
D.I. et al., 1965; Macdonald G.J. et al., 1966). 
pqdbc ujzt,ib^ rehlqkt,ib lf 'fqkt,ib .dbstk c[tekib 
tcnhjutyt,bc cbystpc flfcneht,c 17B-HCD /bcnjmbvbehb vfxdtyt,kt,b 
(Ковальская Г.Б., 1973; Davies I. et al., 1966; Fowler E.N. et al., 1960; 
Strauss J.E. et al., 1972). ufvjvlbyfht ptvj[ctyt,ekblfy^ .dbstk c[tekib 
itcf'kt,tkbf yfbhcf[jdfyb nbgbc cnthjblekb /jhvjyt,bc cbystpb& 
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cfrdthw[bc ths-ths /jhvjyfkehfl fmnbeh  yfobkc ofhvjflutyc 
bynthcnbwbekb mcjdbkb& fvbc itcf[t, fphb cfrvfjl lblb [ybc oby 
ufvjsmdf Bouin P., 1902; Limon 1902). bynthcnbwbekb mcjdbkb 
rjvgktmcehb e]htlekb utytpbcff& fnhtpbekb c[tekbc bydjkewbbc 
itvltu vfs flubkfc hxt,f strf e]htlt,bc uhjdt,b^ hjvkt,bw itvlujib 
cnhjvbc itvflutytkb yfobkb [lt,f (Волкова O.B., 1970; Далмане А.Р., 
1967). bynthcnbwbekb mcjdbkbc fqybiyekb itvflutytkb yfobkt,b 
bv.jat,f vzblhj aeymwbeh ehsbthsrfdibhib& 
cftmcgthbvtynj w[jdtkt,ib lflubylf^ hjv t&o& cfrdthw[bc 
cnhjvfkehb ]bhrdkjdfyb mcjdbkb ofhvjbmvyt,f fnhtpbekb 
ajkbrekt,bc ibuybsf ntrf ufhcbc lf vfs bhudkbs vlt,fht cnhjvbc 
ab,hj,kfcnbc vfudfhb e]htlt,bcfufy (Хватов В.П., 1970; Guria S.S., Mori 
N. et al., 1973; Quatropani S.D., 1973). 
ajkbrekbc fnhtpbfc sfy f[kfdc uhfyekjpehb ihbc lbcnhjabf^ 
hfcfw vj/.dt,f jjwbnbc nhjabrbc vjikf vbcb lfqegdbs& lfqegekb 
rdthw[e]htlb ufybwlbc fkfut,fc^ hfibw vjyfobktj,fc bqt,ty 
vfrhjafut,b& vbvlbyfht wdkbkt,t,sfy thsfl [lt,f ajkbrekbc ibuybsf 
ntrf ufhcbc e]htltcb /bgthgkfpbf^ hjvkt,bw lfqegekb ajkbrekehb 
tgbstkbc htpjh,wbbc itvltu mvybc t&o& fnhtpbek c[tekt,c& 
vbe[tldfl ptvjfqybiyekb ltutythfwbekb wdkbkt,t,bc lf crkthjpbcf^ 
fnhtpbekb c[tekt,b ofhvjflutyty /jhvjyfkehfl fmnbeh 
bynthcnbwbek ]bhrdkt,c& cfrdthw[tib fhct,ekb ajkbrekt,bc 
sbsmvbc 95~ ufybwlbc fnhtpbfc cbwjw[kbc fvf se bv dflfpt (lfo.t,ekb 
vewkfl.jaybc gthbjlbc vt-7 sdblfy htghjlemwbekb gthbjlbc 
lfchekt,fvlt) (Mossan H.W. et al., 1973) ghbvjhlbekb ajkbrekt,bc 
v[jkjl 5~ se fqotdc jdekfwbfvlt& 
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vewkfliblf w[jdht,bc 4^5 sdbc itvltu yf.jaib lflutybkbf 
tcnhjytyt,bc fhct,j,f^ hjvkt,bw f[ltyty ptufdktyfc cfrdthw[bc 
atnfkeh htwtgnjht,pt& fv gthbjlib tcnhjutyt,b fhbc ltlbc^ 
gkfwtynbc fy tmcnhfatnfkehb ofhvjij,bc& 
 hjujhw wyj,bkbf^ cfrdthw[bc 'bhbsfl aeymwbfc ofhvjflutyc 
rdthw[e]htlbc vjvobat,f lf jdekfwbf^ ufhlf fvbcf^ bub ufvjbveifdt,c 
mfkbc cfcmtcj /jhvjyt,c& gjcnvtyjgfepfib v.jab mfkt,bc 
/jhvjyfkehb cnfnecbc lf ujyflt,bc /bcnjmbvbehb lf ,bjmbvbehb 
ufvjrdktdt,bs lflubylf^ hjv vfs cfrdthw[tt,c vbe[tldfl ajkbrekehb 
fgfhfnbc fydjkewbbcf lf .dbstkb c[tekbc ufmhj,bcf^ vfbyw fmdc 
ufhrdtekb gthbjlbc ufyvfdkj,fib /jhvjyt,bc cbystpbc eyfhb& 
cfrdthw[bc /jhvjyfkehb fmnbdj,f fv fcfrj,hbd ]ueaib ufygbhj,t,ekbf 
bynthcnbwbekb mcjdbkbc e]htlt,bc /bgthgkfpbbc [fh]pt (Бохман 
Я.В., 1972; Feinberg R., 1963; 1969; Hertig A.T., 1944; Mattigly R.F. et al., 
1962; Novak E.R. et al., 1963; Woll E. et al., 1948).  dfhfelj,ty^ hjv 
bynthcnbwbekb mcjdbkb ufhlf tcnhjutyt,bc^ ofhvjflutyc 
ghtjdekfnjhekb ghjutcnthjybc ofhvjmvybc o.fhjc (Lucasrewsha T.H. 
et al., 1970). pjub fdnjhb rb efh.jac vbc hjkc ghjutcnthjybc cbystpib 
(Blahe G.C. et al., 1970). 
 tcnhjutyt,bc vtnf,jkbpvbc lfhqdtdf htghjlemwbek gthbjlib 
pjubthsb fdnjhbc fphbs bsdkt,f cbvcbdybc ofhvjij,bc vbptpfl 
(Дильман В.М., 1968). itcofdkbkbf tcnhjutyt,bc vtnf,jkbpvb 
gjcnvtyjgfepfib c[tekbc vfcfcsfy rfdibhib (Донат И. с соавт., 1982; 
1984; Стекольшикова О.Д., 1983). 
vhfdfkb vrdktdfhbc vbth fhbc lflutybkb tcnhujyt,bc hjkb 
c[dflfc[df cbcntvbc yjhvfkehb aeymwbjybht,bc sdfkcfphbcbs^ rth'jl^ 
hjujhw ytbhjghjntmnfynekb^ rfhlbjghjntmnfynekb tatmnb& 
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tcnhflbjkbc tatmnb vybidytkjdfybf uekpt lf xjxy[bc reyst,pt (Behl C. 
et al., 2000; Persky A.M. et al., 2000; Lund S.A. et al., 1999; Sujon N. et al., 
2002). 
 wyj,bkbf fuhtsdt^ hjv tcnhjutyt,bc yjhvek ctrhtwbfc elbltcb 
vybidytkj,f fmdc jmcblfwbehb cnhtcbc lf vbc vbth ufvjodtekb 
fgjgnjpbc lfshueydfib& vhfdfkb vrdktdfhbc vbth fhbc itcofdkbkb 
tcnhflbjkbc vbnjutyehb lf fynbjmcblfynehb vtmfybpvt,b^ 
tcnhjutyt,sf rfdibhb NO-c rjywtynhfwbfcsfy lf cbc[k'fhqdt,bc 
vlujvfhtj,fcsfy itvlujvb /bgth- fy /bgjntypbbc ufydbsfht,bs 
(Wassman S. et al ., 2001; Virdis A. et al., 2000; Behl C. et al., 20000; 
Hernandez I. et al., 2000; Montilla P. et al., 2000; Persky A.M. et al. 2000; 
Walsh B.A. et al., 1991; Chung S.C. et al., 1999; Murdoch W.J., 1998; Guerra 
L. et al., 1996; Cadenas S. et al., 1995; Kelly F.J., 1995; Nissinen E. et al., 
1995; Becker B.F. et al., 1993; Sohal B.S., 1992; Sugino N. et al., 2002). 
,jkj okt,bc ufvjrdktdt,bs lflutybk bmyf cfrdthw[tt,ib 
fhfcnthjblekb ,eyt,bc ybdsbtht,bc cbystpbc fhct,j,f^ hjvkt,bw sfdbc 
,bjkjubehb mvtlt,bs f[kjc lufc ЛГ-PГ-csfy (kestj/jhvjy-
hjkbpby/jhvjyb)& jdfhbekb ujyfljrhbybyb ufyc[dfdlt,f 
/bgjsfkfvehb ЛГ-PГ-cufy sfdbcb mbvbehb ityt,bs^ vbe[tlfdfl fvbcf^ 
jhbdt gtgnblc fmdc cfthsj htwtgnjhb& fvfcsfy vobat ajkbrekbc 
ujyfljrhbybyb eahj vfqfkb fmnbdj,bcff^ dblht evobafhb& itb'kt,f 
lfdfcrdyfs^ hjv cfrdthw[bc ujyfljrhbybyt,b ofhvjflutyty ajkbrekt,bc 
fnhtpbbc flubkj,hbd htuekfnjhc^ dbyfblfy cfdfhfeljf^ hjv vpfhlb 
ajkbrekblfy vbcb lbaepbf lfvshueydtkfl vjmvtlt,c bhudkbd vlt,fht 
ajkbrekt,pt& dfhfelj,ty^ hjv ajkbrekehb cbs[t itbwfdc 
ajkbrekbc ufydbsfht,bc lf kestbybpfwbbc hjujhw by/b,bnjhc^ bct 
cnbvekfnjhc^ hfw ufvjodtekbf fv cbs[bc vbvfhs uhfyekjpbc vfqfkb 
vuh'yj,tkj,bs& jjwbnbc vjvobat,bc by/b,bnjhb ufvjveifdlt,f 
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uhfyekjpfib& ajkbrekbc cbs[tib bmyf ufvj.jabkb fuhtsdt ФСГ-c lf 
uhfyekjpbc e]htlt,bc htwtgnjhc ijhbc rfdibhbc lfvshueydtkb 
afmnjhb (Зеленицкая В.С., 1986). 
vrdktdfhsf vbth itcofdkbkbf fuhtsdt% cfrdthw[bc aeymwbehb 
ervfhbcj,f lf vbcb rfdibhb jhufybpvbc bveybntnsfy (Ledger W. et al., 
1989; Boyers S.P. et al., 1988; Mignot M.H. et al., 1989). ajkbrekt,bc 
phlbc lf fnhtpbbc cb[ibht ujyfljnhjgbybc lf cnthjblekb 
/jhvjyt,bc wbrkehb wdkbkt,t,bc itcf,fvbcfl (Gouegeon A., 1984);  
ajkbrekehb lf kestbyehb rbcnt,bc ufydbsfht,bc vtmfybpvt,b (Уткин 
Ю.К., 1983); kestbyeh afpfib ajkbrekbc phlbc lfshueydbc 
vtmfybpvt,b (Baird D.T. et al., 1984); fyjdekfwbf lf eidbkj,bc vbptpt,b 
(Lew M.W. et al., 1987; Yoshimura Y. et al., 1989; Liakhonen S. et al., 1984; 
Donner J. et al., 1987; Devroey P. et al., 1984) lf f&i& 
cfrdthw[bc ev'bvtc lfpbfyt,fc ofhvjflutyc kestbyehb afpbc 
ervfhbcj,f^ gbhj,flt,ekb .dbstkb c[tekbc aeywbbc lfmdtbst,bs^ 
hfcfw vj/.dt,f tcnhjutyt,bc lf ghjutcnthjybc ctrhtwbbc lfhqdtdf 
(Soules M., 1987; Pugeat M. et al., 1988; Cook C.L., et al., 1983; De Brux I. 
1986; Ying Y.K. et al., 1987; Lee C.K. S., 1987; Marchino G.L. et al., 1988). 
vhfdfk vrktdfhsf vbth itcofdkbkbf% .dbstkb c[tekbc aeymwbehb 
vlujvfhtj,f^ .dbstk c[tekib fhct,ekb cgtwbabehb htwtgnjht,bc 
phlbc tgblthvfkehb afmnjhb (Ayyagari R.R. et al., 1987),  ytho.dib 
ghjutcnthjybc itvflutykj,f (Zorn J.R. et al., 1984), .dbstkb c[tekb 
xfvj.fkb,t,f lf vbcb pjvt,bc lfvjrblt,ekt,f tcnhflbjkbc cbc[kbc 
gkfpvfib rjywtnhfwbfcsfy (Deichert U. et al., 1987; Heaty D.L. et al., 
1984; Hiang-Ngoc Mink et al., 1983). 
ufhlf cfrdthw[tib vbvlbyfht ptvjs xfvjsdkbkb vhfdfkathjdfyb 
gfsjkjubehb ghjwtct,bcf^ vrdktdfhsf fphbs^ cfrvfjl lbl bynthtcc 
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bvcf[eht,c cfrdthw[tib ufydbsfht,ekb vjhaj-aeymwbehb wdkbkt,t,bc 
itcofdkf cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib& 
itcofdkbkbf vbjvbs lffdflt,ek mfkt,ib cfrdthw[bc /jhvjyfkehb 
vlujvfhtj,f (Иейпалу В.Э. с соавт., 1962; Каландарова Н.А., 1965).  
thstekb vrdktdfht,b flfcneht,c /bgthtcnhjutyt,bc hjkc (Каплан 
А.А., 1954; Lax H. 1956, Каримов Х.Х. с соавт., 1981), fvfcsfy^ 
ufvjrdktdt,bs lflubylf^ hjv cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib^ 
hjvtkcfw sfy f[kfdc tcnhjutyekb fmnbdj,bc vfnt,f^ itbvxytdf 
/bgjabpehb /jhvjyt,bc ctrhtwbbc lfhqdtdf (Трубникова Л.И., 1981). 
vrdktdfhsf yfobkb fqybiyfdc^ hjv .dbstkb c[tekb fy fh itbvxytdf^ fy 
fhfchekafcjdfybf (А.А.Лебедев, 1960; Быковская Л.И., 1959; Купрянова 
Е.М., 1960). fctdt fdnjhsf vbth itcofdkbkbf vbjvbc ufydbsfht,fib 
tcnhjutyt,bc^ .dbstkb c[tekbc lf sbhrvtkptlf ]bhrdkbc mthmjdfybc 
hjkb& lflubylf^ hjv /tbgthtcnhjutytvbf fh itbvxytdf^ 
lfvf[fcbfst,tkbf cecnb ufydbsfht,bc .dbstkb c[tekb lf sbhrvtkptlf 
]bhrdkt,ib /bgthnhjabekb 'dht,b^ hfw 'bhsflfl fnfht,c 
rjvgtycfnhek [fcbfsc cfrdthw[bc /bgjaeymwbbc gbhj,t,ib (Лесакова 
А.С., 1965, 1967). 
cfidbkjcyjc vbjvbc lhjc cfrdthw[tt,ib [ibhfl fqbybiyt,f odhbk-
rbcnjpehb uflfudfht,f^ hfcfw erfdibht,ty fv jhufyjib /jhvjyekb 
sfyfafhlj,bc lfhqdtdfc - Вихляева Е.М. с соавт., 1982. pjubthsb 
fdnjhbc fphbs^ cfrdthw[tt,bc gjkbrbnjpb ofhvjflutyc cfidbkjcyjib 
yt,bcvbthb cbvcbdybc ufydbsfht,bc eiefkj vbptpc& 
Мовчан С.И. с соавт. (1979) vbth itcofdkbkb b.j yjhvfkehb 
vtycnhefwbekb wbrkbc vmjyt 140 mfkbc jgthfwbekb vfcfkf& 
cfrdthw[tt,bc rbcnjpehb ltutythfwbf vbjvfcsfy thsfl fqvjxylf v[jkl 
22^1~-ib& Gavaller I (1968) vjyfwtvt,bs 321 vbjvbs lffdflt,ekb mfkblfy 
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.jdtk vtcfvtib fqbybiyt,jlf cfrdthw[bc wfkv[hbdb fy jhv[hbdb 
rbcnjpehb ltutythfwbf^ fvfcsfy itvs[dtdfsf 15~-ib lflubylf eidbkj,f& 
cfrdthw[bc odhbkrbcnjpeh uflfufdfht,fc lf cnhjvbc /bgthgkfpbfc 
vbjvbs lffdflt,ek mfkt,ib fqybiyfdty c[df fdnjht,bw (Вихляева Е.М. с 
соавт., 1981; Bolck P., 1961; Кленцкий М.С., 1966). vfsb vjyfwtvt,bs 
cfrdthw[bc odhbkrbcnjpehb uflfudfht,bc cb[ibht vbjvbs lffdflt,ek 
mfkt,ib vth.tj,c 15-50~-lfy 100~-vlt& fmtlfy ufvjvlbyfht^ itb'kt,f 
dbvc]tkjs vbvlbyfht ajybc tatmnbc itcf[t,& .jdtkbdt fqybiyekbc 
vb[tldbs cfabmht,tkbf^ hjv vbjvbc ufydbsfht,fib vybidytkj,f fmdc 
cfrdthw[tt,bc lfpbfyt,bs gbhj,flt,ek lbc/fhvjybek ghjwtct,c& 
Бохман Я.В. с соавт. (1980) vjyfwtvt,bs cfrdthw[tib strf mcjdbkbc 
/bgthgkfpbf fqvjxylf vbjvbs lffdflt,ekb mfkt,bc 64~-ib (cfiefkj 
fcfrb itflutylf 54 otkc)& vbjvbs lffdflt,ek mfkt,ib fcfrbc vfnt,fcsfy 
thsfl cfrdthw[tt,bc cnhjvbc /bgthgfpbbc cb[ibhbc phlfc fqybiyfdty 
c[df fdnjht,bw (Мовчан С.И. с соавт., 1979). Железяков Б.И. (1978-80) 
itbcofdkf 45 okfvlt fcfrbc 3123 vbjvbs lffdflt,ekb mfkb& cfrdthw[bc 
ntrjvfnjpb lf cnhjvfkehb /bgthgkfpbf fdnjhvf lfflubyf v[jkjl bv 
itvs[dtdfib^ cflfw vbjvfcsfy thsfl fqbybiyt,jlf tyljvtnhbevbc 
]bhrdkjdfyb /bgthgkfpbf - itvs[dtdfsf 4~-c& fv vjyfwtvt,blfy 
ufvjvlbyfht fdnjhb efh.jac rfdibhc cfidbkjcyjc vbjvfcf lf 
tcnhjutytvbfc ijhbc& 
hjujhw fv vjyfwtvt,blfy xfyc^ cfrbs[b cfrdthw[bc cnhjvbc 
/bgthgkfpbfcf lf vbjvbc ehsbthslfvjrblt,ekt,bc itcf[t, ]th]thj,bs 
cfrfvfsjf& 
Лесакова Л.С. (1971) lblb [ybc ufyvfdkj,fib itbcofdkf cfrdthw[bc 
vfrhj- lf vbrhjcrjgek cehfsc vbjvbc lhjc& fdflv.jasf cfiefkj fcfrb 
b.j 40^85^17 o&^ ityfhxeyt,ekb yjhvfkehb vtycnhefwbekb hbnvbs& 131 
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htptwbht,ek cfrdthw[tpt vfy lfflubyf thstek ghbvjhlbekb 
ajkbrekt,bc fhct,j,f& thstek  itvs[dtdfib hjujhw ghbvjhlbekb^ 
bct vwbht vpfhlb ajkbrekt,b fh fhct,j,lf& pju itvs[dtdfib rb b.j lbl 
hfjltyj,bs rbcnehfl fnhtpbekb ajkbrekt,b^ stshb lf ab,hjpekb 
c[tekt,b& ndbyjdfyib fqbybiyt,jlf ab,hjpb^ bidbfsfl lblb vpfhlb 
ajkbrekt,b& stshb ufhcbc ufcmtkt,f lf /bfkbyjpb sfy f[klf odhbk-
rbcnjpehb uflfudfht,bc sbsmvbc .dtkf itvs[dtdfc& 
fvhbufl^ fdnjhbc vbth lflutybk bmyf vbjvbs lffdflt,ek mfkt,ib 
odhbkrbcnjpehb uflfudfht,bc vbrhjvjhajkjubehb cehfsb (stshb 
ufhcbc ufcmtkt,f^ /bfkbyjpb lf fnhtpbekb ajkbrekt,b)& 
vtwybtht,fib ufvjbrdtsf fphb^ hjv vbjvbc ufydbsfht,f .jdtksdbc fh 
fhbc lfrfdibht,ekb cfrdthw[tt,ib fhct,ek wdkbkt,t,sfy (Железнова 
Б.И., 1980). itcofdkbkbf cfrdthw[ib lfvjerblt,kfl fhct,ekb 
odhbkrbcnjpehb uflfudfht,bc^ gjkbrbcnjpbc itvs[dtdt,b^ hjvkt,cfw 
fh vj/.df vbjvbc ufydbsfht,f& fhct,j,c ihjvt,b^ hjvkt,bc vb[tldbs 
gjkbrbcnjpb cfrvfjl [ibhbf ghfmnbrekfl ]fyvhstk mfkt,ibw^ 
yjhvfkehb vtycnhefwbekb wbrkbc lf c[df /jhvjyekb lfhqdtdt,bc 
(/bgecnbpvbc) fhfhct,j,bc gbhj,t,ib (Polson D.W. et al., 1988). 
lfgbhbcgbht,ekbf ]fyvhstk mfkt,cf l gjkbrbcnjpbs lffdflt,ek 
mfkt,c ijhbc rkbybrehb cehfsb& fqybiyekb ihjvbc vb[tldbs 
ufyc[dfdt,f fv ]ueat,c ijhbc ,tdhfl fhbc lfvjrblt,ekb fylhjutyt,bc lf 
cnthjblekb /jhvjybc ctrhtwbfpt^ hfw kfgfhfrj,c jdfhbj-htyby-
fyubjntypbyeh cbcntvfc lf cfrdhtw[bc gjkbrbcnjpc ijhbc fhct,ek 
rfdibhpt (Polumbo A. et al., 1993). Mori Y. et al., 1984 vbth itcofdkbkbf 
gjkbrbcnjpbc lhjc cfrdthw[bc rfacekfib rjkfutybc lf 
ukbrjpfvbyukbrfyt,bc itvflutykj,f& fdnjhvf lfflubyf fv gffsjkjubbc 
lhjc cfrdthw[tib rjkfutybc vrdtshb vfnt,f^ hjvtkcfw vj/.df 
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rfacekbc ufnkfymt,bc lf ufcmtkt,bc jdekfwbbc itath[t,f& 
itcofdkbkbf fuhtsdt vbjvbs lffdflt,ekb mfkt,bc cfrdthw[tt,bc 
rfacekfib fylhjutylfvfrfdibht,tkb ghjntbybc itvflutykj,f^ hjvtkbw 
lfmdtbst,ekb fqvjxylf^ cfrdthw[tib fv ghjntbybc vjwekj,bc rfdibhb 
gjkbrbcnjpsfy ]th fh fhbc lflutybkb (Ito A. et al., 1985). 
Семенов В.В. с соавт. (1983) itbcofdkf crkthjrbcnjpehb 
cfrdthw[tt,bc lf odhbkrbcnjpehb uflfudfht,bc lhjc ajkbrekt,bc 
e]htlekb tktvtynt,bc eknhfcnemnehf cfidbkjcyjc vbjvbc vmjyt 
mfkt,ib& lflubylf^ hjv 'bhbsflb vfcf ajkbrekt,bc crkthjrbcnjpbc 
lhjc ufybwlbc fnhtpbfc^ hjvtkbw ufhrdtekb gthbjlbc ufyvfdkj,fib 
byfhxeyt,c aeymwbeh fmnbdj,fc& 
cfrvfjl dhwkfl fhbc itcofdkbkb gjkbrbcnjpbc lhjc 
cnthjbljutytpb fv gfsjkjubbc lhjc lflutbkbf vbcb /bgthfmnbdfwbf 
(Алиева Э.А. с соавт., 1989; Tamura T. et al., 1993; Hamori M. et al., 1987; 
Laatikainen T.A. et al., 1989). gjkbrbcnjpbcsdbc rkbybrehfl 
lfvf[fcbfst,tkbf gbhdtkflb eyf.jaj,f^ mhjybekb fydekfwbf^ 
/bhcebnbpvb^ fvtyjhtf^ jkbujvtyjhtf lf f&i& (Franks S. et al., 1985; 
Сираков М., 1986; Abeiele J.P., 1984; Ельцов-Стрелков В.И. с соавт., 1985; 
Salomin-Bernard I., 1988; Struzziero E. et al., 1988; Paladirski et al., 1985; 
Seibel M.MN. et al., 1985). 
Вихляева Е.М. 1982 vjyfwtvt,bs cfrdthw[bc gfsjkjubt,bc lhjc 
cfidbkjcyjib 2-]th vtnfl bphlt,f gfsjkjubeh vlujvfhtj,fsf 
cb[ibht& cfrdthw[bc fdsdbct,bfyb cbvcbdytt,b sfdbc cb[ibhbs vt-2 
flubkptf utybnfkehb cbcntvbc c[df cbvcbdytsf ijhbc (Краевская И.С., 
1978; Гиллерсон Л.Б. с соавт.. 1963).  cfrdthw[bc cbvcbdytt,bc lhjc 
lfvf[fcbfst,tkbf bveyehb cbcntvbc wdkbkt,t,b Хашукоева А.З. с соавт., 
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1982.  vfuhfv cfrdthw[bc cbvcbdytt,bc rfdibhb cfidbkjcyjc 
vbjvtnhbevib vbvlbyfht wdkkt,t,sfy ]th rbltd itecofdktkbf& 
Стафеева Е.М. (1970) vbth ufvjrdktekb vbjvbc 1164 cfjgthfwbj 
itvs[dtdblfy 139-ib fqbybiyt,jlf cfrdhtw[bc c[df ityt,bc cbvcbdyytt,b& 
fv vfcfkfib 40 okbc fcfrfvlt fdflv.jat,ib cfrdthw[bc cbvcbdytt,b 
fqbybiyt,jlf 10^6~-ib^ 41-45 okfvlt 12^3~-ib^ [jkj 56 okbc lf  ptvjs 2^5~-
ib& vfsufy fdsdbct,fbyb cbvcbdytt,b b.j fqybiyek ptvj[ctyt,ek 
fdflv.jasf fcfrbc itcf,fvbcfl 0^3~^ 0^6~-ib lf 1^4~-ib& fvhbufl^ 
cfrdthw[bc fdsdbct,bfyb cbvcbdytt,bc cb[ibht vbjvbs lffdflt,ek 
mfkt,ib 5-]th vfnekj,c 56 okbc fcfrbc ptvjs& bub itlfht,bs lf,fkbf 
40 okfvlt fcfrbc vbjvbs lffdflt,ek mfkt,ib^ hfw kfgfhfrj,c bvbc 
cfcfhut,kjl^ hjv cbvcbdytt,bc ufydbsfht,fc czbhlt,f [fyuh'kbdb 
dflt,b& 
itcofdkbkbf cfrdthw[tt,bc cbc[k'fhqdsf sfdbct,eht,t,b 
cfidbkjcyjc vbjvbs lffdflt,ek htghjlemwbekb fcfrbc mfkt,ib& 
Васильченко Н.П. с соавт. 1979 fqybiyfdc vbjvbc lhjc cfrdthw[bc 
cfiefkj lf vwbht .fkb,bc fhnthbt,bc itdbohjt,fc (fqybiyekb itltubf 
ohbekb reysjdfyb ihbc ufcmtkt,bcf) lf rjkfutyehb lf tkfcnbehb 
ihtt,bc wdkbkt,fc^ hjvkt,cfw sfy f[kfdc dtyehb cbc[k'fhqdt,bc 
cfyfsehbc fhfsfyf,fhb ufufybtht,f& fhnthbt,ib lf dtyt,ib dbsfhlt,f 
crkthjpekb ghjwtcb^ hjvtkbw sfylfsfy dhwtklt,f vstk cnhjvfpt& 
fv itvs[dtdfib cbc[k'fhqdjdfyb mctkbc lfcrkthjpt,bc [fh]pt 
(rfgbkfht,bc xfsdkbs) dbsfhlt,f crkthjpekb mthmjdfyb ihbc^ cnhjvbc 
rjkfutybpfwbf^ bhrdtdf ajkbrekbc vbrhjwbhrekwbf^ hfw sfdbc v[hbd 
bodtdc ajkbrekbc phlbc itath[t,fc^ jdekfwbbc lfhqdtdfc lf 
cfrdthw[bc odhbkrbcnjpeh ufufybtht,fc& 
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cfrdthw[tib vbvlbyfht fv vhfdfkathjdfy 'dht,c vbbjvbc lhjc 
fdnjhsf fphbs^ [tkc eo.j,c utybnfkehb cbcntvbc [ibhb fyst,flb 
lffdflt,t,b&  Васильченко Н.П. с соавт. (1979) sfdbc ufvjrdktdt,ib 
cohfab phlbc vmjyt vbjvt,pt fqybiyfdc itvs[dtdfsf 2$3-ib utybnfkehb 
cbcntvbc fyst,fl lffdflt,t,c& 
cfrdthw[tib /bgthtcnhjutytvbfc [tkc eo.j,c hjujhw 
aeymwbjyfkehb wdkbkt,t,b (fyjdekfwbf)^ bct jhufyekb wdkbkt,t,b 
(strf-mcjdbkbc /bgthgkfpbf^ crkthjrbcnjpehb ltutythfwbf) 
(Шинкарева А.Ф. с соавт., 1980; Бадеева Ф.С., 1985). cfrdthw[bc 
crkthjrbcnjpbc lhjc cnthjblekb /jhvjyt,bc ,bjcbystpbc lfhqdtdf 
bodtdc mhjybrek fyjdekfwbfc& 
vbjvbs lffdflt,ek mfkt,ib fqybiyfdty fuhtsdt qdb'kbcf lf 
afhbct,hb ]brdkbc aeymwbbc vjikfc  (Быковская Л.И., 1959; 1978; 
Журавлева Т.Б., 1964; Савченко О.И., 1967; Яценко Л.А., 1969). 
 vbjvbs lffdflt,ekb mfkt,bc (25-55 o&) cfrdthw[tt,bc ythdekb 
fgfhfnbc vjhajkjubehb wdkbkt,t,bc itcofdkbcfc lflubylf 
c[dflfc[df cf[bc  lfpbfyt,t,b (Семенов И.И., 1970). 
fvhbufl^ cfrbs[bc kbnthfnehekb vbvj[bkdblfy yfskfl xfyc^ hjv 
rdktdt,b^ hjvkt,bw itt[t,f htghjlemwbekb gthbjlbc mfkt,ib vfqfkb 
ghjkbathfwbekb fmnbdj,bc vmjyt rdfy'jdfyb vbjvbc ufydbsfht,fc lf fv 
gbhj,t,ib cfrdthw[bc vjhajaeymwbehb wdkbkt,t,bc xfvj.fkb,t,fc^ 
ofhvjflutyc bidbfsj,fc& lqtdfyltkj,blfy ufvjvlbyfht rb^ vfiby 
hjltcfw bvfnf ghjkbathfwbekb nbgbc rdfy'jdfyb vbjvbc cb[bhtv + 
]ueabc mfkt,ib^ hfw ufhlf idbkjcyj,bcf^ vybidytkjdfybf jyrjkjubehb 
sdfkcfphbcbs^ ghj,ktvf byfhxeyt,c fmnefkj,fc& 
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SFDB ++ 
CFRDKTDB VFCFKF^ RDKTDBC VTSJLT,B LF VTSJLBRT,B 
 
1& xdtyc vbth ufvjrdktekbf gthbyfnfkehb vtlbwbybcf lf vtfyj,f 
ubytrjkjubbc cfvtwybthj-rdktdbsb bycnbnenbc mbhehubek 
ufy.jabkt,fib 1981-90 okt,ib cfidbkjcyjc vbjvbc lbfuyjpbs 
yfjgthfwbtdb mfkt,bc rkbybrehb bcnjhbt,b lf vfsb itcf,fvbcb 
mbhehubekb vfcfkf cfidbkjcyj lfyfvfnt,sfy thsfl (cek 705 
itvs[dtdf)& 
cffhmbdj vfcfkfib ithxtekb b.j vbjvbc v[jkjl bc itvs[dtdt,b^ 
hjvkt,cfw sfy fh f[klf cfidbkjcyjc  hjvtkbvt c[df gfsjkjubf 
(vfufkbsfl^ cfidbkjcyjc  tyljvtnhbjpb^ fyst,flb wdkbkt,t,b^ 
fdsdbct,bfyb cbvcbdytt,b lf c[d&)& hjujhw vjhajkjuehb rdktdbc 
itltut,b^ bct rkbybrehb bcnjhbt,bc vjyfwtvt,b uffyfkbpt,ekbf xdtyc 
vbth itlutybkb w[hbkb 1-bc vb[tldbs& mfkbc fcfrblfy ufvjvlbyfht 
ufvj.jabkbf js[b fcfrj,hbdb ]ueab% + ]ueaib uftjhsbfyt,ekb b.j 25-
38 okbc mfkt,b (194 itvs[dtdf)^ ++ ]ueaib - 39-45 okbc mfkt,b (208 
itvs[dtdf)^ +++ ]ueaib - 46-50 okbc mfkt,b (232 itvs[dtdf) lf +| ]ueaib - 
51 okbc ptvjs (71 itvs[dtdf)& 
itcofdkbkbf .dtkf fcfrj,hd ]ueaib cfidbkjcyjc vbjvbc rdfy't,bc 
kjrfkbpfwbf^ pjvt,b lf hfjltyj,f& rdfy't,bc pjvt,b lf.jabkbf 3 
]ueafl% 4 cv-vlt lbfvtnhbc rdfy't,b^ 8 cv-vlt lf 8 cv-pt vtnb lbfvtnhbc 
vmjyt rdfy't,b& 
itcofdkbkbf cfrdthw[tt,bc vjhjajkjubehb wdkbkt,t,b 
cfidbkjcyjc vbjvbc lhjc hjujhw rdfy't,bc pjvt,bc lf hfjltyj,bc 
vb[tldbs^ bct cfrdthw[bc fyjdekfwbehb lf jdkfwbehb wbrkbc 
vb[tldbs&  
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itcofdkbkbf gfsjkjubehb vtycnbehfwbekb wbrkbc [fcbfsb lf 
cb[ibht mfkbc fcfrbc^ vbjvbc rdfy't,bc pjvt,bc^ hfjltyj,bc^ 
kjrfkbpfwbbc lf cfrdthw[bc wbrkbc ufsdfkbcobyt,bs& 
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rdktdbc j,btmnb 
1981-90 o& cffhmbdj vfcfkf (705 itvs[dtdf) 
fcfrj,hbdb 
]ueat,b 
cfidbkjcyjc vjvbc rdfy't,bc kjrfkbpfwbf^ 
jvt,b lf hfjltyj,f ~-ib 
cfrdthw[bc vjhajkjubehb 
wdkbkt,t,b rdfy't,bc pjvt,bc lf 
hfjltyj,vbc vb[tldbs 
vtycnhefwbekb wrkbc [fcbfsb 
rdfy't,bc pjvt,bc^ hfjltyj,bc 
lf kjrfkbpfwbbc vb[tldbs 
thsrdfy'bfyb vhfdfkrdfy'bfyb fyjdekfwbehb 
wbrkbc lhjc 
~-ib 
jdekfwbehb 
wbrkbc lhjc ~-ib 
fyjdekfwbehb 
wbrkbc lhjc 
~-ib 
jdekfwbehb 
wbrkbc lhjc 
~-ib 
+ ]ueab 
 
++ ]ueab 
 
+++ ]ueab 
 
+| ]ueab 
ce,verjpehb 
 
bynhfvehekb 
 
ce,cthjpekb 
1) 4 cv-vlt 
lbfvtnhbc 
rdfy'jdfyb 
vbjvf 
 
2) 8 cv-vlt  lf 
 
3) 8 cv-pt vtnb 
lbfvtnhbc 
rdfy'jdfyb 
vbjvf 
1) 4 cv-vlt lbfvtn-
hbc rdfy'jdfyb 
vbjvf 
 
 
2) 8 cv-vlt lf 
 
 
3) 8 cv-pt vtnb 
lbfvtnhbc rdfy-
'jdfyb vbjvf 
1) lbcutytpbf 
ajkbrekehb 
[fcbfsbc 
wbcnt,bs 
2) lbcutytpbf 
ghbvjhlbekb 
lf vwbht 
vpfhlb 
lbcnhjabekb 
ajkbrekt,bs 
3) c[df 
gfsjkjubf 
(ntrjvfnjpb^ 
uhfyekjpehb 
ihbc 
/bgthgkfpbf^ 
cnhjvbc 
/bgthgkfpbf^ 
cthjpekb^ 
vewbyjp& 
wbcnt,b lf 
c[d& 
1) lbcutytpbf 
ajkbrekehb 
[fcbfsbc wbcnt,bs 
2) .dbstkb c[tekbc 
gfsjkjubf 
(fhfchekafcjdfyb 
.dbstkb c[tekb^ 
wbcnjpehb .dbstkb 
c[tekb^ htuhtcbekb 
.dbstkb c[tekb) 
3) c[df gfsjkjubf 
/jhvjylfvjrblt,ekb 
cnhemnehbc 
/bgthgkfpbbc cf[bs&
4) cfrdthw[bc 
yjhvbcsdbc 
lfvf[fcbfst,tkb 
wdkbkt,t,b 
1) yjhvfkehb 
vtycnhefwbekb 
wbrkb 
2) /bgthvtyj-
htf 
3) /bgthgjkb-
vtyjhtf 
4) fwbrkeh 
cbc[kbc ltyf 
5) fvtyjhtf 
1) yjhvfkehb 
vtycnhefwbekb 
wbrkb 
2) /bgthvtyj-
htf 
3) /bgthgjkb-
vtyjhtf 
4) fwbrkeh 
cbc[kbc ltyf 
5) fvtyjhtf 
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cffhmbdj vfcfkbc it]fvt,bc cfae'dtkpt ufrtst,ekbf cfsflj 
lfcrdyt,b& 
++& cfresfh rdktdfib itdbcofdkts cfidbkjcyjc ghjkbathfwbekb 
nbgbc vbjvbc lbfuyjpbc vmjyt + ]ueabc mfkt,b (25-38 o&)& 
1& ufvjrdktekb cfidbkjcyjc ghjkbathfwbekb nbgbc vbjvbc vmjyt 
mfkt,ib fhfchekafcjdfyb .dbstkb c[tekbc gbhj,t,ib 
ajkbrekjvfcnbvekt,tkb lf vfkestbybpt,tkb /jhvjyt,bc^ 
tcnhflbjkbc lf ghjutcnthjybc rjywtynfwbf gthbathbek cbc[kib 
vtycnhefwbekb wbrkbc vt-20 lqtpt (cek 30 itvs[dtdf)& rdktdf xfnfhlf 
fgfhfnbs Fluorimeter 1230 ARCUS-LB WALLAC (idtltsb-abytsb)& 
rjynhjkbc cf[bs (25-38 o&) ]fyvhstkb mfkb vtycnhefkehb wbrkbc vt-
20 lqtpt (cek 3 itvs[dtdf)& 
2& ufvjrdktekbf cfidbkjcyjc  ghjkbathfwbekb nbgbc vbjvbc lhjc 
vbjvbc rdfy't,ib lf cfrdthw[tt,bc cjyjfyfnjvbehb sfdbct,eht,t,b (cek 30 
itvs[dtdf)& itafclf ghjkbathfwbfkb vbjvbc rdfy'bcsdbc lfvf[fcbfst,tkb 
gthbathbekb lf iblf cbc[kbc vbvjmwtdf^ htpbcntynj,bc byltmcb athflb 
ljgkthjuhfabekb rfhnbjyt,bs lf itcf,fvbcfl fv gbhj,t,ib 
cfrdthw[tt,bc cjyjfyfnjvbehb sfdbct,eht,t,b& rdktdf xfnfht,ekbf 
fgfhfnbs POWER Vision 7000 (TOSHIBA). 
itcofdkbkbf rjynhjkbc cf[bs (25-38 o& fcfrbc) ]fyvhstkb mfkbc 
cfrdthw[tt,bc cjyjfyfnjvbehb sfdbct,eht,fyb vtycnhefkehb wbrkbc vt-
20 lqtpt (cek 30 itvs[dtdf)& 
3& yfofhvjt,bf cfidbkjyjc nfybc ghjkbathfwbekb nbgbc vbjvbc 
lhjc + ]ueabc mfkt,ib cfrdthw[tt,bc vjhajkjubehb wdkbkt,t,bc rdktdf 
(cek 73 itvs[dtdf) /bcnjkjubehb^ /bcnjmbvbehb^ ,bjvtnhekb^ 
tktmnhjyek-vbrhjcrjgekb vtsjlt,bs& 
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3&1& /bcnjkjubehb vtsjlt,blfy fyfskt,b itqt,bkbf thkb[bc 
/tvfnjmcbkbybs lf tjpbybs /bcnjkjubehb lf ,bjvtnhekb 
rdktdbcfsdbc& dfbuthnbc /tvfnjmcbkbybsf lf gbrhbyv;fdf aemcbybs (dfy-
ubpujybc otcbs) /bcnjcnthtjvtnhbbcfsdbc^ aemcbkbybs vbnjpbc 
vlujvfhtj,fib v.jab e]htlt,bc ertstcfl ufvjdkbyt,bcfsdbc& 
3&2& /bcnjmbvbehb vtsjlbrt,blfy xfnfht,ekbf% /bcnjmbvbehb 
htfmwbf lyv-bc ufvjdkbyt,bcsdbc atkutybc vtsjlbs^ celfyjabkehb 
kbgblt,bc ufvjcfdktyfl celfy +++-bs& 
3&3& ,bjvtnhekb vtsjlbrt,bc ufvj.tyt,bs cfidbkjcyjc  
ghjkbathfwbekb vbjvbc lhjc yfofhvjt,bf 
 wbcnehfl ufhlfmvybkb ajkbrekt,bc iblf strf ufhcbc 
vbrhjvjhajvtnhekb rdktdf& 
 ufycfpqdhekbf iblf strf ufhcbc cbcmt cbyfskbc vbrhjcrjgbc 
cfiefkt,bs (sbsjtek itvs[dtdfib 100 v[tldtkj,bc dtkb)& 
 uhfyekjpehb e]htlt,bc vjwekj,bc ufycfpqdhf& 
 uhfyekjpehb e]htlt,bc ,bhsdt,ib gkjblj,bc ufycfpqdhf 
rjynhjkbc cf[bs ctmwbehb vfcfkblfy lfvpflt,ek ajkutybc 
htfmwbbs vbqt,ek fyfskt,ib fhct,ek cbc[k'fhqdt,bc cfyfsehbc 
cbc[kib ufycfpqdhekb b.j vobat kbvajwbnt,bc gkjblj,f& 
 wbcnehfl ufufybtht,ek ajkbrekib tmcythbc c[tekfrt,bc 
vjwekj,bc ufycfpqdhf& 
 .dbstkb c[tekbc e]htlt,bc vjwekj,bc ufycfpqdhf 
 .dbstkb c[tekbc e]htlt,bc ,bhsdt,bc vjwekj,bc ufycfpqdhf 
 rjynhjkbc cf[bs xfnfht,ekbf yjhvfkehb ajkbrekbc 
vjhajvtnhekb rdktdf& vfcfkf fqt,ekbf cfvtlbwbyj tmcgthnbpbc 
rfstlhblfy&  ,bhst,bc lf tmcythbc c[tekfrt,bc e]htlt,bc 
vjwekj,bc ufycfpqdhfc dfofhvjt,lbs /tvfnjmcbkby-tjpbybs 
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itqt,bk fyfskt,ib jrekfhj-vbrhjvtnhbc ufvj.tyt,bs 7\90-pt 
uflblt,bc gbhj,t,ib& jrekfhjvbrhjvtnhbbc thsb lfyf.jabc 
f,cjkenehb vybidytkj,f (afcb) ufybcfpqdhf j,btmnvbrhjvtnhbc 
lf[vfht,bs& vjwekj,bc ufycfpqdhbcfsdbc ufvj.tyt,ekb b.j 
ajhvekf V=0,523 LB2 (L -  lblb lbfvtnhb^  B -  gfnfhf lbfvtnhb^ V -  
jwekj,f)& 
 .dtkf itvs[dtdfib ufpvjbkb b.j 100 e]htlbc lf ,bhsdbc vjwekj,f& 
vbqt,ekb dfhbfwbekb hbublfy ufvj.jabkb b.j 10 rkfcb itvltub 
ajhvekbs 
  vfmcbvfkehb vjwekj,f - vbybvfkehb vjwekj,f 
           K = ----------------------------------------------------------------- 
                      rkfct,bc hfjltyj,f 
 
vbqt,ekb wbaht,b lfveifdt,ekbf dfhbfwbekb cnfnbcnbrbc 
vtsjlbs (P<0,01). 
 tktmnhjyek-vbrhjcrjgekb rdktdf xfnfht,ekbf cfidbkjcyjc 
vbjvbc rdfy'ib ghjkbathfwbbc [fhbc[bc itcfafct,kfl lf cfrdth[tib 
.dbstkb c[tekbc lf rbcnehfl fnhtpbekb ajkbrekt,bc aeymwbehb 
fmnbdhj,bc itcfafct,kfl& fv vbpybs fqt,ekb vfcflf abmcbhlt,jlf 
ukenfhfklt/blbc 2^5~ [cyfhib (pH - 7,4)  lf 1~ O5O4-bc [cyfhib& 
tgjybc .fkb,t,blfy vbqt,ekb fyfskt,b bqt,t,jlf njkeblbybs& 
eknhfs[tkb  fyfskt,bc rdktdf xfnfht,ekbf  tktmnhjyekb 
vbrhjcrjgbs Tesla BS 500 ([tkcfo.jc 'f,dbc fxmfht,bcfc 70-90 kvt). 
 
+++& Mn2+, Fe2+  bjyt,bc lf NO-c tgh cbuyfkt,bc ufycfpqdhf& 
yfofhvjt,bf% 
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1& cfidbkjcyjc vbjvbs lffdflt,ek  + ]ueabc mfkt,ib vbjvbc rdfy'ib^ 
yfjgthfwbt, vfcfkfib lf vbjvtnhbevib* cfrdthw[bc wbcnehb 
ajkbrekbc rtltkib lf .dbstk c[tekib (cek 30 itvs[dtdf)& 
2& tmcgthbvtynib pqdbc ujzt,bc vbjvtnhbevib lf cfrdtgw[tib (cek 30 
itvs[dtdf)& 
  tmcgthbvtynb nfhlt,fl pqdbc ujzt,pt& vfsb ojyf vth.tj,lf 600-
700 u-bc afhukt,ib& Metaoestrus ++-bc gthbjlib^ tc bc gthbjlb^ 
hjltcfw xfvj.fkb,t,ekbf .dbstkb c[tekb& fv gthbjlbc lflutyf 
[lt,jlf pqdbc ujzbc cfijlfy ft,ekb lf ubvpf-hjvfyjdcrbc vtsjlbc 
itqt,bkb yfw[bc vbrhjcrjgbekb rdktdbs&   
2&1& cfrjynhjkj ]ueaib ufvjrdktekb b.j pqdbc ujzbc cfrdthw[t lf 
vbjvtnhbevb (10 itvs[dtdf)& 
2&2& vtjht ]ueaib ufthsbfyt,ekb b.j itvs[dtdt,b^ cflfw pqdbc 
ujzt,c 14 lqbc ufyvfdkj,fib  ertslt,jlfs lqtib ths]th 
tcnhjutyt,bc cflqtqfvbcj ljpbc 5-]thflfl ufphlbkb ljpf& vt-15 
lqtpt pjuflb fytcstpbbc gbhj,t,ib dbqt,lbs cfrdthw[tc lf 
vbjvtnhbevc (10 itvs[tdf)& 
2&3& vtcfvt ]ueaib ufthsbfyt,ekb b.j itvs[dtdt,b^ cflfw pqdbc 
ujzt,c 14 lqbc ufyvfdkj,fib ertslt,jlfs lqtib ths]th 
tcnhflbjkbc cflqtqfvbcj ljpbc 10-]thflfl ufphlbkb ljpf& vt-15 
lqtpt pjuflb fytcstpbbc gbhj,t,ib dbqt,lbs cfrdthw[tc lf 
vbjvtnhbevc (10 itvs[dtdf)& 
     tgh cbuyfkbc rdktdbcfdbc fqt,ek vfcfkfc dfsfdct,lbs 
gjkbtsbktybc vbkt,ib lf dbyf[fdlbs s[tdfl fpjnib (-196C). 
ybveibc vfcf itflutylf lff[kjt,bs 200-300 vu-c& tgh cgtmnhc 
dpjvfdlbs hflbjcgtmnhjvtnhbs Re-1307 (hectsb) rdfhwbc lbefhbc 
ufvj.tyt,bs^ hjvtkcfw dfsfdct,lbs cgtmnhjvtnhbc htpjyfnjhib& 
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statistikuri analizi 
miRebuli Sedegebis statistikuri damuSaveba tardeboda cvladTa 
analizis (ANOVA) programuli paketiT, romlis realizacia 
xorcieldeboda kompiuteruli programis EXCEL-is meSveobiT. 
sxvaobaTa statistikuri sarwmunoba mowmdeboda stiudentis t-
kriteriumiT. 
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SFDB +++ 
3&1&1& cfidbkjcyjc vbjvbc rdfy'bc cb[ibht^ rdfy't,bc hfjltyj,f lf vfsb 
kjrfkbpfwbf fyjdekfwbehb lf jdekfwbehb wbrkbcf lf mfkbc fcfrbc 
vb[tldbs 
 
cfidbkjcyjc vbjvbc 705 itvs[dtdblfy (vhelb 1) tc gfsjkjubf .dtkfpt 
[ibhbf +++ ]ueaib - 232 itvs[dtdf (32^9~)^ vtjht flubkptf ++ ]ueab - 208 
itvs[dtdf (29^5~)^ vtcfvt - + ]ueab  - 194  itvs[dtdf (27^5~) lf vtjs[t - +|  
]ueaib v.jab mfkt,b - 71 itvs[dtdf (10^7~)& 
 
cfidbkjcyjc vbjvbs lffdflt,eksf cb[ibht fcfrbc vb[tldbs 
vhelb 1 
32,9
10,7
27,5 29,5
0
5
10
15
20
25
30
35
25-38 w. 39-45 w. 46-50 w. > 50 w.
 
424 itvs[dtdfib fqbybiyt,f vhfdfkrdfy'bfyj,f (60^1~)^ [jkj 281 
itvs[dtdfib lflutybkbf vbjvbc 1 rdfy'bc fhct,j,f (39^8~) (vhelb 2)& vfs 
ijhbc ++ ]ueabc 208 itvs[dtdblfy vhfdfkrdfybfyb vbjvf itud[dlf 123 
itvs[dtdfib (59^1~)^ thsrdfy'bfyb - 85-ib (40^9~)& vtyjgfepbc gthbjlbc 232 
fdflv.jablfy vhfdfkrdfy'bfyb vbjvf fqbybiyt,f 153 itvs[dtdfib (65^9~)^ 71 
itvs[dtdblfy vhfdfkrdfy'bfyb vbjvf fqbybiyt,f 49 itvs[dtdfib (69~)^ 
thsrdfy'bfyb - 22-ib (31~)& + ]ueabc 194 itvs[dtdblfy sfyf,fhb cb[ibhbs 
ud[dlt,f hjujhw vhfdfkrdfy'bfyb (99 itvs[dtdf - 51~)^ bct thsrdfy'bfyb (95 
itvs[dtdf - 48~) vbjvt,b& 
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rdfy't,bc hfjltyj,hbdb cb[ibht cfidbkjcyjc  
vbjvbs lffdflt,ek mfkt,ib 
vhelb 2 
34 30,9
69
49
40,8
65,9
59,1
51
0
10
20
30
40
50
60
70
80
25-38 w. 39-45 w. 46-50 w. > 50 w.
erTkvanZiani
mravalkvanZiani
 
cfidbkjcyjc vbjvbs lffdflt,ekb 705 mfkblfy fyjdekfwbehb wbrkb 
fqbybiyf 389 itvs[dtdfib (55^2~)^ jdekfwbehb wbrkb rb - 316 itvs[dtdfib 
(44^8~) (vhelb 3)& ++ ]ueabc 208 gfwbtynblfy fyjdekfwbehb wbrkb 
fqbybiyt,f 129 itvs[dtdfib (62~)^ jdekfwbehb rb 7-ib (38~)& +++ ]ueaib 232 
fdflv.jablfy fyjdekfwbehb wbrkb fqbybiyt,f 145 itvs[dtdfib (62^5~)^ 
jdekfwbehb rb 87-ib (37^5~)& +|  ]ueaib v.jab 71 fdflv.jablfy 
fyjdekfwbehb wbrkb fqbybiyt,f 52 itvs[dtdfib (73^2~)^ [jkj jdekfwbehb 
19-ib (26^8~)& + ]ueabc 194 fdflv.jablfy fyjdekfwbehb wbrkb /mjylf 63-c 
(32^5~)^ [jkj jdekfwbehb wbrkb 131-c (67^5~) (vhelb 3)& 
vhelb 3 
cfidbkjcyjc rdfy'jdfyb vbjvbc cb[ibht fyjdekfwbehb lf jdekfwbehb 
wbrkbc vb[tldbs c[dflfc[df fcfrbc mfkt,ib 
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62,5
72,2
26,832
62
37,538
67,5
0
10
20
30
40
50
60
70
80
25-38 w. 39-45 w. 46-50 w. > 50 w.
anovulaciuri
ovulaciuri
 
wfkrt itdfafcts thsrdfy'bfyb lf vhfdfkrdfy'bfyb vbjvt,bc cb[ibht 
fyjdekfwbehb lf jdekfwbehb wbrkbc gbhj,t,ib vfiby^ hjltcfw 
htghjlemwbek gthbjlib sbsmvbc sfyf,fhb cb[ibhsb b.j yfyf[b vbjvbc 
thsrdfy'bfyb lf vhfdfkrdfy'bfyb ajhvt,b hjujhw fyjdekfwbehb^ bct 
jdekfwbehb wbrkbc lhjc% fyjdekfwbehb wbrkbc 63 itvs[dtdblfy 
thsrdfybfyb vbjvf fqbybiyt,f 31 itvs[dtdfib (49^2~)^ [jkj vhfdfkrdfy'bfyb 
33 itvs[dtdfib (50^8~)& jdekfwbehb wbrkbc 131 itvs[dtdblfy thsrdfy'bfyb 
vbjvf fqbybiyt,f 69 itvs[dtdfib (52^7~)^ vhfdfkrdfy'bfyb 62 itvs[dtdfib 
(47^3~)& 
thsrdfy'bfyb lf vhfdfkrdfy'bfyb vbjvt,bc cb[ibht c[dflfc[df 
fcfrj,hbd gthbjlib ufyc[dfdt,ekbf lf flubkb fmdc vhfdfkrdfy'bfyb 
vbjvt,bc uf[ibht,fc itlfht,bs thsrdfy'bfy vbjvt,sfy fv fcfrj,hbdb ]ueabc 
mfkt,ib hjujhw fyjdekfwbehb wbrkbc lhjc^ lf rbltd eahj [ibhfl^ 
jdekfwbehb wbrkbc lhjc& 
vhelb 4 
rdfy't,bc hfjltyj,bc cb[ibht fyjdekfwbehb lf jdekfwbehb wbrkbc vmjyt c[dflfc[df fcfrbc 
mfkt,ib 
fyjdekfwbehb wbrkb jdekfwbehb wbrkb 
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34,6
65,4
40,7
49,2
48,1
59,3
5250,8
0
10
20
30
40
50
60
70
I II III IV
erTkvanZiani
mravalkvanZiani
21
78,9
23
47,3 29
77
70
52,7
0
10
20
30
40
50
60
70
80
90
I II III IV
 + - 25-38 o&^ ++ - 39-45 o&^ +++ - 46-50 o&^ +| - > 50 o& 
 
++ ]ueaib fyjdekfwbehb wbrkbc vmjyt vbjvbc 129 itvs[dtdblfy 67-ib 
fqbybiyt,f thsrdfy'bfyb vbjvf (52~)^ [jkj 62 itvs[dtdfib (48^1~) 
vhfdfkrdfy'bfyb& +++ ]ueabib fyjdekfwbehb wbrkbc vmjyt 145 
itvs[dtdblfy thsrdfy'bfyb vbjvf fqbybiyt,f 59 itvs[dtdfib (40^7~)^ 
vhfdfkrdfy'bfyb  - 86-ib (59^3~)& 
jdekfwbehb wbrkbc vmjyt mfkt,ib cfvbdt fcfrj,hbd ]ueaib rbltd 
eahj bphlt,f c[dfj,f vhfdfkrdfy'bfy lf thsrdfy'bfyb vbjvbc cb[ibhtc 
ijhbc& ++ ]ueabc vbjvbc 79 itvs[dtdblfy 56-ib (70^9~) fqbybiyt,f 
vhfdfkrdfy'bfyb vbjvf^ [jkj 23-ib (29~) thsrdfy'bfyb vbjvf& vtyjgfepbc 
gthbjlbc 87 itvs[dtdblfy vhfdfkrdfy'bfyb vbjvf fqbybiyt,f 67 itvs[dtdfib 
(77~)^ thsrdfy'bfyb - 20-ib (23~)& +|  ]ueaib v.jab 19 fdflv.jablfy 
vhfdfkrdfy'bfyb vbjvf fqbybiyt,f 15 itvs[dtdfib (78^9~)^ thsrdfy'bfyb - 4-ib 
(21~)& 
lfcrdyt,b% 
1) cfidbkjcyjc vhfdfkrdfy'bfyb vbjvbc cb[ibht vfnt,fc bo.t,c 
ghtvtyjgfepbc^ vtyjgfepbc lf +|  ]ueaib& hjujhw vskbfyfl vstkb 
vfcfkbc fyfkbpblfy ufvjvlbyfht^ bct fyjdekfwbehb lf jdekfwbehb 
wbrkbc vb[tldbs& ptvj[ctyt,ekb flfcneht,c fv fcfrj,hbd ]ueat,ib 
cfidbkjcyjc vbjvbc gfsjutytpib kfntynehfl vbvlbyfht jdfhbekb 
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lbcaeymwbbc hjkpt hjujhw fyjdekfwbehb^ bct jdekfwbehb wbrkbc 
gbhj,t,ib lf vbc vjhtwblbdt [fcbfspt& 
2) cfidbkjcyjc vbjvbs lffdflt,ekb 705 mfkblfy htghlemwbek 
gthbjlib fqbybiyt,f vhfdfkrdfy'bfyb lf thsrdfy'bfyb vbjvbc sfyf,fhb 
cb[ibht^ tc rfyjypjvbtht,f ewdktkb hxt,f fyjdekfwbehb lf 
jdekfwbehb wbrkbc gbhj,t,ib& fqybiyekb afmnb flfcneht,c fv 
fcfrj,hbd ]ueaib ajkbrekeh fgfhfnib lf .dbstk c[tekib fhct,ek 
lfhqdtdt,pt lf vodfdt lbc/jhvjyekb ajybc fhct,j,fpt& 
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3&1&2& rdfy't,bc pjvt,bc lf hfjltyj,bc cb[ibht fdflv.jabc fcfrbc lf 
fyjdekfwbehb lf jdekfwbehb wbrkbc ufsdfkbcobyt,bs cfidbkjcyjc 
vbjvbs lffdflt,ek mfkt,ib 
 
cfidbkjcyjc vbjvbc 705 itvs[dtdblfy rdfy't,bc pjvt,bc lf fcfrbc 
vb[tldbs 4 cv-vlt lbfvtnhbc vbjvbc rdfyt,b fqbybiyt,f 185 itvs[dtdfib 
(26^2~)& vfs ijhbc thsrdfy'bfyb - 66 itvs[dtdf (35^7~)^ vhfdfkrdfy'bfyb - 119-
ib (64^3~)& 4 cv-vlt lbfvtnhbc rdfy'jdfyb vbjvbc cb[ibht htghjlemwbek 
gthbjlib 194 fdflv.jablfy fqtybiyt,f 50-c (25^8~)^ vfs ijhbc thsrdfy'bfyb - 
23^2~-c^ vhfdfkrdfy'bfyb - 28^3~-c& ght+++ ]ueaib v.jab 208 fdflv.jablfy 4 
cv-vlt lbfvtnhbc rdfy'jdfyb vbjvf fqtybiyt,f  58-c (27^9~)^ vfs ijhbc 
thsrdfy'bfyb 24^7~-ib^ vhfdfkrdfy'bfyb - 30^1~-ib (vhelb 5^ 6)& 
vhelb 5 
cfidbkjcyjc vbjvbs lffdflt,ekekb mfkt,bc cb[ibht fcfrj,hbd 
fcgtmnib rdfy't,bc pjvt,bc vb[tldbs 
 
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rfdy't,b 
31
23,7
25,8
27,9
0
10
20
30
40
I II III IV
 
46,5
50,936,6
48,6
0
10
20
30
40
50
60
I II III IV
 
18,3
25,4
37,1
23,6
0
10
20
30
40
I II III IV
 
+ - 25-38 o&^ ++ - 39-45 o&^ +++ - 46-50 o&^ +| - > 50 o& 
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vhelb 6 
cfidbkjcyjc vbjvbc rdfy't,bc pjvt,bc lf hfjltyj,bc cb[ibht 
fcfrj,hbd fcgtmnib 
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rdfy't,b 
22,7
34,6
22,723,1
24,7
24,1
3028,2
0
5
10
15
20
25
30
35
40
I II III IV
ertkvanZiani
mravalkvanZiani
 
27,2
55,1
39,2
24,2
36,7
56,856,9
48,4
0
10
20
30
40
50
60
I II III IV
 
50
10
37,9
52,6
38,8
18,9
13
23,2
0
10
20
30
40
50
60
I II III IV
 
+ - 25-38 o&^ ++ - 39-45 o&^ +++ - 46-50 o&^ +| - > 50 o& 
 
+++ ]ueaib 232 itvs[dtdblfy 4 cv-vlt lbfvtnhbc rdfy't,b fqtybiyt,f 55-
c (23^7~)& vfs ijhbc thsrdfy'bfyb 22^8~-ib^ vhfdfkrdfy'bfyb - 24^2~-ib& 
gjcnvtygfepbc gthbjlib 71 itvs[dtdblfy 4 cv-vlt lbfvtnhbc rdfy't,b 
fqtybiyt,f 22-c (31~)& vfs ijhbc thsrdfy'bfyb - 22^7~-ib^ vhfdfkrdfy'bfyb 
34^7~-ib (w[hbkb 1)& 
w[hbkb =1 
rdfy'bc pjvt,b 4 cv-vlt ~ 8 cv-vlt ~ 8 cv-pt vtnb ~ 
 
mfkbc fcfrb 
thsrdfy'& vhfdfkrdfy' thsrdfy'& vhfdfkrdfy' thsrdfy'& vhfdfkrdfy'
+ ]ueab 23^1 28^2 24^2 48^4 52^6 23^2 
++ ]ueab 24^7 30^6 36^7 56^9 38^8 13^0 
+++ ]ueab 22^8 24^2 39^2 56^8 37^9 18^9 
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+| ]ueab 22^7 34^7 27^3 55^1 50 10^2 
 
cfidbkjcyjc vbjvbc 705 itvs[dtdblfy 8 cv-vlt lbfvtnhbc rdfy't,b 
fqtybiyt,f 323-c (45^8~)& vfs ijhbc + ]ueabc 194 itvs[dtdfib 8 cv-vlt 
lbfvtnhbc rdfy't,b fqtybiyt,f 71-c (36^6~)^ fmtlfy thsrdfy'bfyb 24^2~-ib^ 
vhfdfkrdfy'bfyb 48^4~-ib& ++ ]ueabc 208 itvs[dtdblfy 8 cv-vlt lbfvtnhbc 
rdfy't,b fqtybiyt,f 101 (48^6~)^ vfs ijhbc thsrdfybfyb 36^4~^ vhfdfkrdfy'bfyb - 
56^9~& vtyjgfepbc gthbjlbc 232 itvs[dtdblfy  8 cv-vlt lbfvtnhbc rdfy't,b 
fqtybiyt,f 118-c (50^9~)& vfs ijhbc thsrdfy'bfyb 39^2~-ib^ vhfdfkrdfy'bfyb - 
56^8~-ib& +| ]ueabc 71 itvs[dtdblfy 8 cv-vlt lbfvtnhbc rdfy'jdfyb vbjvf 
ftybiyt,f 33-c (46^5~)& vfs ijhbc thsb 27^3~-ib^ vhfdfkrdfy'bfyb - 55^1~-ib 
(b[& w[hbkb 1^ vhelb 5 lf 6)& 
cfidbkjcyjc vbjvbc 705 itvs[dtdblfy 8 cv-pt lblb pjvbc rdfy't,b 
fqtybiyt,f 197-c (27^9~)& + ]ueabc  194 gfwbtynblfy 8 cv-pt lblb lbfvtnhbc 
rdfy't,b fqtybiyt,f 73-c (37^6~)^ vfs ijhbc thsrdfy'bfyb 52^6~-ib^ 
vhfdfkrdfy'bfyb - 23^2~-ib& ++ ]ueabc 208 gfwbtybnlfy 8 cv-pt lblb 
lbfvtnhbc rdfy't,b fmdc 49 gfwbtync (23^6~)& vtyjgfepbc gthbjlbc 232 
gfwbtynblfy 8 cv-pt vtnb lbfvtnhbc rdfy'jdfyb vbjvf fmdc 59-c (25^4~)^ vfs 
ijhbc thsrdfy'bfyb 38~-ib^ vhfdfkrdfy'bfyb - 18^9~-ib& +| ]ueabc 72 
gfwbtynblfy 8 cv-pt vtnb lbfvtnhbc rdfy'jdfyb vbjvf fqtybiyt,f 16-c (22^5~)& 
vfs ijhbc thsrdfy'bfyb 50~-ib^ vhfdfkrdfy'bfyb - 10^2~ (w[hbkb 1^ vhelb 5 lf 
6)& 
wfkrt ufydb[bkts cfidbkjcyjc vbjvbc rdfy't,bc hfjltyj,bc lf 
pjvt,bc phlbc cb[ibhbc fyjdekfwbehb lf jdekfwbehb wbrkbc vb[tldbs 
fcfrj,hbd fcgtmnib& hjujhw wyj,bkbf^ cfidbkjcyjc vbjvbs lffdflt,ekb 
705 itvs[dtdblfy 389-ib (55^2~) ud[dlt,f fyjdekfwbehb wbrkb& 
 78
fyjdekfwbehb wbrkbc gbhj,t,ib cfidbkjcyjc vbjvbs lffdflt,ekb 389 
itvs[dtdblfy 170-ib fqbybiyt,f thsb rdfy'b (43^7~)& vfs ijhbc 4 cv-vlt 
lbfvtnhbc 42 itvs[dtdfib (24^7~)^ 8 cv-vlt lbfvtnhbc 59-ib (34^1~)^ 8 cv-pt 
vtnb lbfvtnhbc rdfy't,b rb fqbybiyt,f 70 itvs[dtdfib (41^2~) (vhelb 7)& 
vhelb 7& 
thsrdfy'bfyb lf vhfdfkrdfy'bfyb vbjvt,bc cb[ibht fyjdekfwbehb 
wbrkbc vmjyt c[dflfc[df fcfrbc mfkt,ib 
0
24,7
34,1
41,2
32,4
53,9
13,7
0
10
20
30
40
50
60
I II III
erTkvanZiani
mravalkvanZiani
 
+ - 4 cv-vlt lbfvtnhbc rdfy't,b*  ++ -  8 cv-vlt lbfvtnhbc rdfy't,b* 
+++ - 8 cv-pt vtnb lbfvtnhbc rdfy't,b 
 
fyjdekfwbehb wbrkbc  vmjyt 389 itvs[dtdblfy vhfdfkrdfy'bfyb vbjvf 
fqtybiyt,f 219 gfwbtync (56~)& vfs ijhbc 4 cv-vlt lbfvtnhbc rdfy't,b 72 
itvs[dtdfib (32^4~)^ 8 cv-vlt lbfvtnhbc - 118 itvs[dtdfib (53^9~)^ 8 cv-pt lblb 
lbfvtnhbc rdfy't,b 30 itvs[dtdfib (13^7~) (vhelb 7)& 
fyjdekfwbehb wbrkbc gbhj,t,ib cfidbkjcyjc thsrdfy'bfyb vbjvbc 170 
itvs[dtdblfy cb[ibhbs gbhdtk flubkptf 8 cv-pt vtnb lbfvtnhbc rdfy't,b 
(41^2~)& vfs ijhbc htghjlemwbek gthbjlib 57^7~-ib^ ++ ]ueaib 39^1~-ib^ 
+++ ]ueabib 40~-ib^ +| ]ueabib 50~-ib& cb[ibhbc vtjht flubkptf 8 cv-vlt 
lbfvtnhbc thsrdfy'bfyb vbjvt,b (32^1~)^ [jkj vtcfvt flubkptf lf vrdtshfl 
fhbc itvwbht,ekb 4 cv-vlt lbfvtnhbc thsrdfy'bfyb vbjvt,bc cb[ibht (24^7~) 
(vhelb 8)& 
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vhelb 8 
fyjdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbs lffdflt,ekb c[dflfc[df 
fcfrbc mfkt,ib rdfy't,bc c[dflfc[df pjvt,bc  
lf hfjltyj,bc cb[ibht  
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rdfy't,b 
22,2
32,3
25,4
19,3
27,4
29,1
38,8
28,1
0
5
10
15
20
25
30
35
40
45
I II III IV
ertkvanZiani
mravalkvanZiani
 
25
58,8
45
20,3
43,4
54,650,853,1
0
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52,8
10,6
29,6
61,4
29,2
16,3
10,4
18,8
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+ - 25-38 o&^ ++ - 39-45 o&^ +++ - 46-50 o&^ +| - > 50 o& 
 
fyjdekfwbehb wbrkbc gbhj,t,ib vhfdfkrdfy'bfyb vbjvt,bc 219 
itvs[dtdblfy hjujhw erdt fqdybiyts [ibhbf 8 cv-vlt lbfvtnhbc rdfy't,b 
(53^9~)& fmtlfy htghjlemwbek gthbjlib 53^1~-ib^ ghtvtjygfepbc gthbjlib 
50^8~-ib^ +++ ]ueaib 54^6~-ib^ +|  ]ueaib 58^8~-ib& cb[ibhbs vtjht flubkptf 
4 cv-vlt lbfvtnhbc vhfdfkrdfy'bfyb vbjvt,b (32^4~)^ [jkj vtcfvt flubkptf 
lf vrdtshfl fhbc itvwbht,ekb 8 cv-pt lblb lbfvtnhbc vmjyt 
vhfdfkrdfy'bfyb vbjvt,b (13^7~)& 
jdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbc 316 itvs[dtdblfy (44^8~) 
205-ib fqbybiytf vhfdfkrdfy'bfyb vbjvf (64^9~)& vfs ijhbc 4 cv-vlt 
lbfvtnhbc rdfy't,b fqtybiyt,f 48 gfwbtync (234~)^ 8 cv-vlt lbfvtnhbc 114-c 
(55^6~)^ 8 cv-pt vtnb lbfvtnhbc vhfdkj,bsb rdfy't,b fqbybiyt,f 43 
itvs[dtdfib (21~)& 
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cfidbkjcyjc vhfdfkrdfy'bfyb vbjvt,blfy [ibhbf 8 cv-vlt lbfvtnhbc 
rdfy't,b (55^6~)& vfs ijhbc htghjlemwbek gthbjlib 46^3~-ib^ ++ ]ueaib 
64^3~-ib^ +++ ]ueabib - 59^7~-ib^ +| ]ueabib 44^7~-ib cb[ibhbs vtjht 
flubkptf 4 cv-vlt lbfvtnhbc vhfdfkrdfy'bfyb vbjvt,b (23^4~)^ [jkj vtcfvt 
flubkptf lf vrdtshfl fhbc itvwbht,ekb 8 cv-pt vtnb lbfvtnhbc 
vhfdfkrdfy'bfyb vbjvt,bc cb[ibht (21~) (vhelb 9)& 
vhelb 7& 
thsrdfy'bfyb lf vhfdfkrdfy'bfyb vbjvt,bc cb[ibht jdekfwbehb wbrkbc 
vmjyt c[dflfc[df fcfrbc mfkt,ib 
0
21,6
29,7
48,6
55,6
21
23,4
0
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I II III
erTkvanZiani
mravalkvanZiani
 
+ - 4 cv-vlt lbfvtnhbc rdfy't,b*  ++ -  8 cv-vlt lbfvtnhbc rdfy't,b* 
+++ - 8 cv-pt vtnb lbfvtnhbc rdfy't,b 
 
jdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbc 316 itvs[dtdblfy 
thsrdfy'bfyb vbjvf fqbybiyt,f 111 itvs[dtdfib (35^1~)& vfs ijhbc 4 cv-vlt 
lbvtnhbc rdfy't,b 24 itvs[dtdfib (21^6~)^ 8 cv-vlt lbfvtnhbc - 33 itvs[dtdfib 
(29^7~)^ 8 cv-pt lblb pjvbc rdfy't,b rb fqbybiyt,f 54 itvs[dtdfib (48^6~)&  
cb[ibhbs ufvjbhxtdf 8 cv-pt vtnb lbfvtnhbc thsrdfy'bfyb vbjvf (48^6~)& 
vfs ijhbc htghjlemwbek gthbjlib 58~^ ght+++ ]ueaib 39^1~^ vtyjgfepbc 
thbjlib 40~^ +|  ]ueaib 50~& cb[ibhbs vtjht flubkptf 8 cv-vlt lbfvtnhbc 
thsrdfy'bfyb (29^7~)^ [jkj cb[ibhbs vtcfvt flubkptf lf ,tdhfl vwbhtf 
thsrdfy'bfyb 4 cv-vlt lbfvtnbc vbjvbc cb[ibht (29^7~)& (vhelb 8^ w[hbkb 1)& 
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vhelb 10 
jdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbs lffdflt,ekb c[dflfc[df 
fcfrbc mfkt,ib rdfy't,bc c[dflfc[df pjvt,bc lf hfjlytj,bc cb[ibht  
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rdfy't,b 
25,7
40
15
25
17,3
17,9
19,6
28,3
0
10
20
30
40
50
60
70
I II III IV
erTkvanZiani
mravalkvanZiani
 
25
44,7
45
20,3
43,4
59,7
64,3
46,3
0
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49,3
15,36
40
54,7
39,1
22,3
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+ - 25-38 o&^ ++ - 39-45 o&^ +++ - 46-50 o&^ +| - > 50 o& 
 
 
cfidbkjcyjc vbjvbs lffdflt,ek c[dflfc[df fcfrbc mfkt,ib hjujhw 
vstkb vfcfkbc pjuflb vbvj[bkdbs^ bct fyjdekfwbehb lf jdekfwbehb 
wbrkbc ufsdfkbcobyt,bs vbjvbc rdfy't,bc pjvt,bc lf hfjltyj,bc itafct,bc 
vb[tldbs lflubylf itvltub% 
1) thsrdfy'bfyb lf vhfdfkrdfy'bfyb vbjvt,bc cb[ibht rdfy't,bc 
pjvt,bc vb[tldbs .dtkf fcfrj,hbd ]ueaib hjujhw fydekfwbehb^ 
bct jdekfwbehb wbrkbc lhjc sfyf,fhbf& fqybiyekb vbesbst,c 
cfthsj vtmfybpvt,bc fhct,j,fpt hjujhw fyjdekfwbehb^ bct 
jdekfwbehb wbrkbc lhjc& 
2) 4 cv-vlt lbfvtnhbc thsrdfy'bfyb lf vfhdfkrdfy'bfyb vbjvt,bc 
itlfht,bs lf,fkb lf sfyf,fhb ~-ekb vfxdtyt,kbc (fyjdekfwbehb 
lf jdekfwbehb wbrkbc gbhj,t,ib) cfae'dtkpt itb'kt,f 
 83
dbdfhfeljs^ hjv vwbht vpfhlb vbjvt,b egbhfntcfl 
ghjkbathfwbekb nbgbcff^ hbc ufvjw cohfafl bphlt,f lf fqotdc 
8 cv-vlt^ hfw eylf xfbsdfkjc vbjvbc vfmcbvfkeh pjvfl& 8 cv-pt 
lblb vbjvt,bc cbvwbht eylf fb[cyfc bvbs^ hjv eahj vtnfl 
f[fcbfst,c ytkb phlf& 
 
3&1&3& rdfy't,bc kjrfkbpfwbf cfidbkjcyjc rtlkbc c[dflfc[df  ihtib 4 
cv-vlt lbfvtnhbc thsrdfy'bfyb vbjvbc vmjyt c[dflfc[df fcfrbc mfkt,ib 
xdty itdbcofdkts rdfy't,bc kjrfkbpfwbf vwbht pjvbc 4 cv-vlt 
lbfvtnhbc thsrdfy'bfyb vbjvt,bc vb[tldbs& fqvjxylf^ hjv cb[ibhbs 
gbhdtk flubkptf rdfy't,bc ce,verjpehb kjrfkbpfwbf 53^6~-ib (37)^ vtjht 
flubkptf bynhfvehekb - 30^4~-ib (21)^ [jkj vtcfvt flubkptf lf vrdtshfl 
itvwbht,ekbf rdfy't,bc ce,cthjpekb^ 15^9~-ib (11) (w[hbkb 2^ vhelb 11)& 
w[hbkb 2 
rdfy't,bc kjrfkbpfwbf cfidbkjcyjc rtlkbc c[dflfc[df ihtib 
mfkbc fcfrb 
 
rdfy't,bc 
kjrfkbpfwbf 
+ ]ueab ++ ]ueab +++ ]ueab +| ]ueab ]fvb 
ce,verjpehb 63^6~ 47^6~ 50~ 50~ 53^6~
bynhfvehekb 22^7~ 42^8~ 27^7~ 25~ 30^4~
ce,cthjpekb 13^6~ 9^5~ 22^2~ 25~ 15^9~ 
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vhelb 11 
15,9
53,6
30,4
0
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50
25
50
63,6 47,6
27,7
42,8
22,7
22,2
9,5
13,6
0
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I II III IV
submukozuri intramuruli
subserozuli
 
 + - ce,verjpehb^ ++ - bynhfvehekb^ 
+++ - ce,cthjpekb 
+ - + ]ueab^ ++ - ++ ]ueab^ +++ - +++ ]ueab^ +| - +| 
]ueab 
 
rdfy't,bc ce,verjpehb kjrfkbpfwbf .dtkf fcfrj,hbd ]ueaib 
cb[ibhbs gbhdtk flubkptf^ vfs ijhbc htghjlemwbek gthbjlib 63^6~^ 
ghtvtygfepfib 47^6~^ +++ ]ueabib 50~^ +| ]ueabib - 50~& 
cb[ibhbs vtjht flubkptf rdfy't,bc bynhfvehekb kjrfkbpfwbf& vfs 
ijhbc htghjlemwbek gthbjlib 22^7~^ ++ ]ueaib 42^8~^ +++ ]ueabib 27^7~^ 
+| ]ueabib 25~&  
rdfy't,bc ce,cthjpekb kjrfkbpfwbf itvwbht,ekbf .dtkf fcfrj,hbd 
]ueaib& vfs ijhbc htghjlemwbek gthbjlib 13^6~^ ++ ]ueaib 9^5~-ib^ +++ 
]ueabib 22^2~-ib& +| ]ueabib rb rdfy't,bc ce,cthjpekb kjrfkbpfwbf fhbc 
itlfht,bs vfqfkb lf itflutyc 25~-c (w[hbkb 2^ vhelb 11)& 
rdfy't,bc ce,verjpehb kjrfkbpfwbf cfidbkjcyjc rtltkib xdty 
itdfafcts jdekfwbehb lf fyjdekfwbehb wbrkbc ufsdfkbcobyt,bs 
c[dflfc[df fcfrbc vbjvbs lffdflt,ek mfkt,ib (vhelb 12)& 
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vhelb 12 
rdfy't,bc ce,verjpehb kjrfkbpfwbf cfidbkjcyjc rtlkbc c[dflfc[df 
ihtib fyjdekfwbehb lf jdekfwbehb wbrkbc lhjc c[dflfc[df fcfrbc 
mfkt,ib 
50
40
33,3
41,18
60
7575
0
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40
50
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70
80
25-38 w. 39-45 w. 46-50 w. > 50 w.
anovulaciuri
ovulaciuri
 
fqvjxylf^ hjv jdekfwbehb wbrkbc lhjc ce,verjpehb kjrfkbpfwbf 
vrdtshfl bvfnt,c lf sfyf,fhb cb[ibhbs fqbybiyt,f htghjlemwbekb (75~) lf 
ghtvtyjgfepbc gthblib (75~)^ fyjdekfwbehb wbrkbc lhjc vffqkbf vfsb 
cb[ibht +++ ]ueaib (60~)^ +|  ]ueaib rb ce,verpehb kjrfkbpfwbf sfyf,fhb 
cb[ibhbs fqbybiytbf hjujhw fyjdekfwbehb (50~)^ bct jdekfwbehb wbrkbc 
(50~) lhjc (vhelb 12)& 
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3&1&3& fyjdekfwbehb lf jdekfwbehb wbrkbc vmjyt cfidbkjcyjc 
vbjvbs lffdflt,ek mfkt,ib cfrdthw[tt,bc vjhajkjubeh wdkbkt,fsf 
[fcbfsb lf cb[ibht rdfy't,bc pjvt,bc lf hfjltyj,bc ufsdfkbcobyt,bs 
fcfrj,hbd fcgtmnib 
 
cfidbkjcyjc vbjvbs lffdflt,ekb 705 gfwbtynblfy fyjdekfwbehb 
wbrkb fqbybiyt,f 55^18~-ib (389)^ jdekfwbehb 44^82~-ib (316)& fyjdekfwbehb 
wbrkbc vmjyt cfrdthw[tt,ib ajkbrekehb fgfhfnbc lfpbfyt,f lf 
/jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf + ]ueaib fqbybiyt,f 
16^19~-ib (63)^ ++ ]ueaib 33^16~-ib (129)^ +++ ]ueaib - 37^27~-ib (145)^ +| ]ueaib 
73^24~-ib (52)& jdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbs lffdflt,ek 
mfkt,ib rb cfrdthw[bc ajkbrekehb fgfhfnbc lbcutytpbf^ 
/jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf^ .dbstkb c[tekbc 
gfsjkjubf + ]ueabc mfkt,ib fqbybiyt,f 52^67~-ib (69)^ ++ ]ueaib 39^24~-ib 
(31)^ +++ ]ueaib 44^83~-ib (39)^ +| ]ueaib 57^89~-ib (11)& vhelb 14& cfthsj 
]fvib jdekfwbehb wbrkbc vmjyt cfidbkjcyjc cfrdthw[bc gfsjkjubf 
vfqfkbf +| ]ueabc (57^89~) lf vbjvbs lffdflt,ek mfkt,ib + ]ueaib 
(52^67~)& fyjdekfwbehb wbrkbc lhjc rb +| ]ueaib (73^24~) & 
xdty itdflfhts thsvfytsc rdfy't,bc hfjltyj,bc lf pjvt,bc lf mfkbc 
fcfrbc ufsdfkbcobyt,bs ajkbrekehb fgfhfnbc lbcutytpbbc cb[ibht 
hjujhw fyjdekfwbehb^ bct jdekfwbehb wbrkbc gbhj,t,ib& cfidbkjcyjc 
vbjvbs lffdflt,ek mfkt,ib xdtyb cffhmbdj vfcfkblfy ufvjvlbyfht 
cfrdthw[tt,bc .dtkfpt [ibh gfsjkjubfc ofhvjflutyc lbcutytpbf ths 
itvs[dtdfib ajkbrekehb [fcbfsbc wbcnt,bc fhct,j,bs (w[hbkb 3)^ vtjht 
itvs[dtdfib rb lbcutytpbf ghbvjhlekb lf vwbhtl vpfhlb lbcnhjabekb 
ajkbrekt,bs (w[hbkb 4)^ [ibhbf fuhtsdt .dbstkb c[tekbc gfsjkjubf 
eghfntcfl wbcnt,bc fhct,j,bs (w[hbkb 5)& 
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fyjdekfwbehb lf jdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbs 
lffdflt,ek mfkt,ib cfrdthw[tt,bc ajkbrekehb fgfhfnbc lf .dbstkb 
c[tekbc gfsjkjubbc cb[ibht c[dflfc[df fcfrbc mfkt,ib& 
vhelb 13 
37,3
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16,2
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25-38 w. 39-45 w. 46-50 w. >50 w.
anovulaciuri
ovulaciuri
 
 
 
cfrdthw[bc ajkbrekehb [fcbfsbc wbcnbc cb[ibht fyjdekfwbehb lf jdekfwbehb wbrkbc vmjyt 
c[dflfc[df fcfrbc mfkt,ib rdfy't,bc pjvt,bc lf hfjltyj,bc ufsdfkbcobyt,bs ~-ib 
w[hbkb =3 
 
rdfy't,bc pjvt,b lf 
hfjltyj,f 
thsrdfy'bfyb 
~-ib 
vhfdfkrdfy'bfyb
~-ib 
4 cv-vlt 
~-ib 
8 cv-vlt 
~-ib 
8 cv-pt vtnb 
~-ib 
]ueat,b fyjdek
& 
jdek& fyjdek
& 
jdek& fyjdek
& 
jdek& fyjdek
& 
jdek& fyjdek
& 
jdek&
+ ]ueab  
(25-38 oo) 
87^ 1 48^ 4 75 35^ 8 86^ 7 53^ 5 81^ 5 47^ 7 76^ 2 46^ 1 
++ ]ueab  
(39-45 oo) 
45^ 2 30^ 4 44^ 8 23^ 2 41^ 0 6^ 8 44^ 6 28^ 3 54^ 8 33^ 3 
+++ ]ueab  
(46-50 oo) 
50^ 8 35 45^ 3 32^ 8 27^ 5 20 56^ 5 36^ 7 52^ 8 17^ 4 
+| ]ueab 
(50 otkb lf >) 
33^ 3 100 61^ 7 33^ 3 46^ 7 57^ 1 64 37^ 5 33^ 3 50 
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cfrdthw[bc lbcutytpbbc (ajkbrkehb [fcbfsbc wbcnt,bs) cb[ibht 
hjujhw fyjdekfwbehb^ bct jdekfwbehb wbrkbc gbhj,t,ib fdflv.jabc 
fcfrbc lf rdfy't,bc hfjltyj,bc vb[tldbs vjwtvekbf vhelpt 15& 
vhelb 14 
fyjdekfwbehb wbrkb jdekfwbehb wbrkb 
33,3
61,7
50,8
87,1
45,2
45,3
44,8
75
0
10
20
30
40
50
60
70
80
90
I II III IV
erTkvanZiani
mravalkvanZiani
100
33,3
35
48,4 30,4
32,8
23,2
35,8
0
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40
50
60
70
80
90
100
I II III IV
 + - (25-38 o&)^ ++ - (39-45 o&)^  
+++ - (45-50 o&)^ +| - (50 o& lf >) 
 
fyjdekfwbehb wbrkbc gbhj,t,ib hjujhw w[hbkblfy xfyc^ ufvjbhxtdf 
ajkbrekehb wbcnt,bc cb[ibht + ]ueabc mfkt,ib^ vfs ijhbc thsrdfy'bfyb 
vbjvbc lhjc 87^1~-ib^ vhfdfkrdfy'bfyb vbjvbc lhjc 75~-ib& ++ lf +++ 
]ueat,ib ajkbrekehb wbcnt,bc cb[ibht itvwbht,ekbf lf vth.tj,c 
sbsmvbc sfyf,fhb cb[ibhbs^ hjujhw thsrdfy'bfy^ bct vhfdfkrdfy'bfy 
vbjvt,ib& 
jdekfwbehb wbrkbc gbhj,t,ib ajkbrekehb wbcnt,bc cb[ibht 
vfqfkbf + ]ueaib vfs ijhbc thsrdfy'bfyb vbjvbc lhjc 48^4~-ib^ 
vhfdfkrdfy'bfyb vbjvbc lhjc 35^8~-c& ++ lf +++ ]ueat,ib ajkbrekehb 
[fcbfsbc wbcnt,bc cb[ibht itvwbht,ekbf lf vth.tj,c sbsmvbc sfyf,fhb 
cb[ibhbs hjujhw thsrdfy'bfyb^ bct vhfdfkrdfy'bfyb vbjvbc lhjc& 
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fqvjxylf^ hjv cfrdthw[bc lbcutytpbf ajkbrekehb wbcnt,bs rdfy't,bc 
pjvt,bc vb[tldbs vfqfkbf fyjdekfwbehb wbrkbc vmjyt + ]ueabc mfkt,ib^ 
vfs ijhbc% 4 cv-vlt lbfvtnhbc rdfy'jdfyb vbjvbc lhjc 86^7~-ib^ 8 cv-vlt 
lbfvtnhbc rdfy'jdfyb vbjvbc lhjc 81^5~-ib^ 8 cv-pt vtnb lbfvtnhbc 
rdfy'jdfyb vbjvbc lhjc ajkbrekehb wbcnt,b fqbybiyt,f 76^2~-ib& 
jdekfwbehb wbrkbc vmjyt + ]ueabc mfkt,ib rb vfsb cb[ibht 55^5~-ib 
fqbybiyt,f 4 cv-vlt lbfvtnhbc rdfy'jdfyb vbjvbc lhjc^ 47^7~-ib 8 cv-vlt 
lbfvtnhbc^ [jkj 46^1~-ib 8 cv-pt vtnb lbfvtnhbc rdfy'jdfyb vbjvbc lhjc 
+++ lf +| ]ueat,ib ajkbrekehb wbcnt,bc cb[ibht hjujhw 4 cv-vlt^ bct 8 
cv-vlt lf 8 cv-pt vtnb lbfvtnhbc rdfyjdfyb vbjvbc lhjc [ibhbf 
fyjdekfwbehb wbrkbc gbhj,t,ib itlfht,bs jdekfwbehsfy (vhelb 15)& 
 
vhelb 16 
ajkbrekehb wbcnt,bc cb[ibht fyjdekfwbehb lf jdekfwbehb wbrkbc 
gbhj,t,ib rdfy't,bc pjvt,bc vb[tldbs 
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rfdy't,b 
46,7
57,1
27,5
86,7
41 20
6,8
55,5
0
20
40
60
80
100
I II III IV
anovulaciuri
ovulaciuri
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33,3
50
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76,2
54,8
17,4
33,3
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 + - (25-38 o&)^ ++ - (39-45 o&)^  
+++ - (45-50 o&)^ +| - (50 o& lf >) 
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hfw itt[t,f +| ]ueac^ ajkbrekehb wbcnt,bc cb[ibht hjujhw 
rdfy't,bc pjvt,bc^ bct hfjltyj,bc lf wbrkbc vb[tldbs ufyc[dfdt,ekbf lf 
fhfdbsfh rfyjypjvbtht,fc fh tmdtvlt,fht,f& 
cfrdthw[bc lbcutytpbf ghbvjhlekb lf vwbhtl vpfhlb lbcnhjabekb 
ajkbrekt,bs fqbybiyt,f v[jkjl fyjdekfwbehb wbrkbc gbhj,t,ib 
(w[hbkb 4^ vhelb 16) & 
cfrdthw[bc lbcutytpbbc tc ajhvf ++ lf +++ ]ueat,ib eahj [ibhbf 
vhfdfkrdfy'bfy vbjvt,ib& 
rdfy't,bc pjvt,bc vb[tldbs rb (vhelb 18) fqvjxylf^ hjv lbcutytpbf 
/jhvjyekb lf vwbht vpfhlb lbcnhjabekb ajkbrekt,bs [ibhbf ++ lf 
+++ ]ueat,ib 4 cv-vlt lbfvtnhbc rdfy'jdfyb vbjvbc lhjc lf itcf,fvbcfl 
njkbf 28^2~ lf 32^1~-c& 
 
 
w[hbkb =4 
cfrdthw[tt,bc lbcutytpbf ghbvjhlekb lf vwbht vpfhlb lbcnhjabekb 
ajkbrekt,bs fyjdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbs 
llffdflt,kb c[dflfc[df fcfrbc mfkt,ib rdfy't,bc pjvt,bc lf hfjltyj,bc 
ufsdflbcobyt,bs ~-ib 
 
rdfy't,bc pjvt,b lf 
hfjltyj,f 
thsrdfy'bfyb vhfdfkrdfy'bfyb 4 cv-vlt 8 cv-vlt 8 cv-pt vtnb 
fcfrb fyjdek
& 
jdek& fyjdek
& 
jdek& fyjdek
& 
jdek& fyjdek
& 
jdek& fyjdek
& 
jdek&
+ ]ueab  
(25-38 oo) 
- - - - - - - - - - 
++ ]ueab  
(39-45 oo) 
24^ 1 - 32^ 3 - 28^ 2 - 32^ 1 - 22^ 6 - 
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+++ ]ueab  
(46-50 oo) 
20^ 3 - 23^ 3 - 25 - 21^ 7^ - 19^ 4 - 
+| ]ueab 
(50 otkb lf >) 
44^ 4 - 17^ 6 - 20 - 20 - 50 - 
 
 
 
 
 
 
vhelb 16 
cfrdthw[tt,bc lbcutytpbf ghbvjhlbekb lf vwbht vpfhlb lbcnhjabekb 
ajkbrekt,bs fyjdekfwbehb wbrkbc ljc cfidbkjcyjc vbjvbs lffdflt,ek 
c[dflfc[df fcfrbc mfkt,ib 
44,4
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+++ ]ueaib vfqfkbf vfsb cb[ibht fuhtsdt 4 cv-vlt lbfvtnhbc 
rdfy'jdfyb vbjvbc lhjc lf njkbf 25~-bc^ [jkj +| ]ueaib vfqfkbf vfsb 
cb[ibht 8 cv-pt vtnb lbfvtnhbc vbjvbc lhjc lf njkbf 50~-bc (w[hbkb 4^ 
vhelb 17)& 
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vhelb 17 
cfrdthw[tt,bc lbcutytpbf ghbvjhlbekb lf vwbht vpfhlb 
lbcnhjabekb ajkbrekt,bs fyjdekfwbehb wbrkbc lhjc cfidbkjcyjc 
vbjvbs lffdflt,ek c[dflfc[df fcfrbc mfkt,ib rdfy't,bc pjvt,bc vb[tldbs 
 
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rdfy't,b 
22,6
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0
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 + - (25-38 o&)^ ++ - (39-45 o&)^  
+++ - (45-50 o&)^ +| - (50 o& lf >) 
 
 
ufhlf ptvj[ctyt,ekbf^ fyjdekfwbehb lf jdekfwbehb wbrkbc vmjyt +^ 
++ lf ++ ]ueat,ib cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib lflubylf 
cfrdthw[bc ajkbrekehb fgfhfnbc lfpbfyt,bc fye lbcutytpbbc 
(ajkbrekehb [fcbfsbc wbcnt,bs) cb[ibhbc itvltub rfyjypjvbtht,fyb% 
1) + ]ueaib hjujhw fyjdekfwbehb^ bct jdekfwbehb wbrkbc lhjc 
itlfht,bs ++ lf +++ ]ueat,sfy hjujhw thsrdfy'bfyb^ bct 
vhfdfkrdfy'bfyb c[dflfc[df pjvbc vbjvt,ib vfqfkbf ajkbrekehb 
wbcnt,bc cb[ibht^ ufycfresht,bs tc itbvxytdf (,tdhfl eahj 
vfqfkbf) fyjdekfwbehb wbrkbc lhjc& fqybiyekb flfcneht,c fv 
fcfrj,hbd ]ueaib cfrdthw[bc vodfdt lbcaeymwbbc fhct,j,fpt lf 
cbvcbdyehb phlbc vfqfk gjntywbfkpt& 
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2) ajkbrekehb [fcbfsbc wbcnt,bc cb[ibht cfvbdt fcfrj,hbd ]ueaib 
hjujhw rdfy't,bc hfjltyj,bc^ bct vfsb pjvt,bc vb[tldbs 
rfyjypjvbthfl vfqfkbf fyjdekfwbehb wbrkbc lhjc itlfht,bs 
jdekfwbehsfy lf .dtkf fcfrj,hbd ]ueaib rfyjypjvbthfl vfqfkbf 
thsrdfy'bfy vbjvt,ib itlfht,bs vhfdfkrdfy'bfysfy^ tc 
rfyjypjvbtht,f dhwtklt,f vbjvbc rdfy't,bc pjvt,bc vb[tldbsfw^ 
hjujhw 4 cv-vlt^ bct 8 cv-vlt lf 8 cv-pt ptvjs lbfvtnhbc rdfy'jdfyb 
vbjvt,bc lhjc cb[ibhbs& fqybiyekbc cfae'dtkpt itb'kt,f 
dbdfhfeljs fv fcfrj,hbd ]ueat,ib fyjdekfwbehb wbrkbc 
egbhfntcj,fpt hjuwjh ajkbrekehb fgfhfnbc lbcutyptbbc 
itltulpt& thsrdfy'bfyb vbjvt,bc lhjc ajkbrekehb fgfhfnbc 
lbcutytpbbc vfqfkb ajkbrekehb rbcnt,bc cbvhfdkbs vbesbst,c 
eahj [ibhfl^ eo.dtnb^ uf[fyuh'kbdt,ekb^ vluhflb^ mhjybrek 
lbcaeymwbehb ajybc fye /bgthtcnhutytvbbc cfcfhut,kjl& 
vhfdfkrdfy'jdfy vbjvt,ib itlfht,bs thsrdfybfy ajkbrekehb 
fgfhfnbc lbcutytpbbc itlfht,bs lf,fkb vfxdtyt,tkb (ufvjvlbyfht 
.dtkf pjvbc vbjvt,blfy) rb vbesbst,c itlfht,bs yfrkt,fl 
cfrdthw[bc lbcaeymwbbc bcts [fcbfspt^ hjvtkcfw sfy f[kfdc [ibhb 
ufvodfdt,t,b lf fmnbehb^ hfw bodtddc .dtkf fhct,ekb rdfy't,bc 
phlfcsfy thsfl f[fkb rdfy'bc ofhvjmvyfcfw& 
3) cfrdthw[bc lbctutypbbc vtjht^ itlfht,bs bidbfsb ajhvf^ hjvtkbw 
[fcbfslt,f ghbvjh,blekb lf vwbht vpfhlb lbcnhjabekb 
ajkbrekt,bs htgjhlemwbekb gthbjlbc gfwbtynt,ib xdtyc vbth 
vjgjdt,ek vfcfkfib fh lflubylf ++ lf +++ ]ueat,ib rb vfsb 
cb[ibht vfqfkbf vhfdfkrdfy'bfy vbjvt,ib itlfht,bs 
thsrdfy'bfysfy& fqybiybrekb afmnb rbltd ths[tk flfcneht,c 
cfrdthw[bc mhjybrekb uf[fyuh'kbdt,ekb lbcaeymwbbc gbhj,t,ib 
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ntyltywbfc vhfdkj,bsb rdfy't,bc ufydbsfht,bcrty& fmdt eylf 
fqdybiyjs cfrdthw[bc lbcutytpbbc tc ajhvf itlfht,bs v'bvtf 
(fk,fs eahj sfylf.jkbkb) hbc ufvjw vfc htvbcbt,b fh eylf 
f[fcbfst,ltc& 
4) rdfy't,bc pjvt,bc vb[tldbs hjujhw ++^ bct +++ ]ueaib lbcutytpbbc 
tc ajhvf 4 cv-vlt lbfvtnhbc rdfy'jdfyb vbjvbc lhjc itlfht,bs 
'kbthlt,f 8 cv-vlt lbfvtnhbc vbjvt,ib lf rbltd eahj vwbhlt,f 8 cv-
pt lbl vbjvt,ib& tc ufvjdktybkb afmnb ofhvjflutyc 
rfyjypjvbth,fc lf flfcneht,c xdty it[tlekt,fc^ hjv lbcutytpbbc 
fv v'bvt ajhvbc gbhj,t,ib velvbdfl vbvlbyfhtj,c f[fkb rdfy't,bc  
ofhvjmvybc ghjwtcb& 
5) hfw itt[t,f +| ]ueac^ itlfht,bs htgjhlemwbekb^ ++ lf +++ 
]ueat,sfy  cfrdthw[tt,bc lbctutytpbbc jhbdt ajhvf gbhdtk 
itvs[dtdfib ajkbrekehb [fcbfsbc wbcnt,bs lf vtjht itvs[dtdfib 
ghbvjhlbekb lf vwbht vpfhlb lbcnhjabekb ajkbrekt,bs 
udtdkbyt,f ufc[dfdt,ekb ajhvbs  udtdkbyt,f lf fhfdbsfh 
rfyjypjvbtht,fc fh tv.fht,f& hfw flfcneht,c fv fcfrj,hbd ]ueaib 
ufhlf jdfhbekb lbcaeymwbbcf c[df vtmfybpvt,bc fhct,j,fptw& 
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3&2&2& .dbstkb c[tekbc gfsjkjubf cfidbkjcyjc vbjvbs lffdflt,ekb 
c[dflfc[df fcfrbc mfkt,ib 
ufhlf ajkbrekehb fgfhfnbc lfpbfyt,bcf^ cffhmbdj vfcfkfib 
cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib fhfyfrkt,fl ud[dlt,f .dbstkb 
c[tekbc wbcnt,b lf cek jdekfwbehb wbrkbc vmjyt 316 mfkblfy fqbybiyt,f 
11^7~-ib (37)& vfs ijhbc + ]ueaib 10^7~-ib^ ++ ]ueaib - 13^9~-ib^ +++ ]ueaib - 
11^5~-ib^ +| ]ueaib 10^5~-ib& 
rdfy't,bc pjvt,bc lf hfjltyj,bc vb[tldbs .dbstkb c[tekbc wbcnt,bc 
cb[ibht vjwtvekbf w[hbkib =5& 
 
cfrdthw[bc .dbstkb c[tekbc wbcnt,bc cb[ibht jdekfwbehb wbrkbc vmjyt 
c[dflfc[df fcfrbc mfkt,ib rdfy't,bc pjvt,bc lf hfjltyj,bc 
ufsdfkbcobyt,bs ~-ib& 
w[hbkb =5 
vbjvf thsrdfy'bfyb vhfdfkrdfy'bfyb 4 cv-vlt 8 cv-vlt 8 cv-pt vtnb
fdflv.jabc fcfrb fyjd& jdek
& 
fyjd& jdek& fyjd& jdek
& 
fyjd& jdek
& 
fyjd& jdek
& 
+ ]ueab  
(25-38 oo) 
- 12^5 - 8^9 - 22^9 - 4^5 - 7^7 
++ ]ueab  
(39-45 oo) 
- 17^4 - 12^5 - 6^7 - 17^4 - 11^1 
+++ ]ueab  
(46-50 oo) 
- 15~ - 10^4~ - 26^7 - 10^2 - 4^3 
+| ]ueab 
(50 otkb lf >) 
- - - 13^13~ - 14^3~ - 12^5~ - 50~ 
 
rdfy't,bc hfjltyj,bc vb[tldbs thsrdfy'bfyb vbjvbc lhjc zfh,j,c 
.dbstkb c[tekbc wbcnt,bc cb[ibht itlfht,bs vhfdfkrdfy'bfysfy (vhelb 
19)& 
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vhelb 18 
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rdfy't,bc pjvt,bc vb[tldbs rb fqvjxylf (vhelb 20)^ hjv .dbstkb 
c[tekbc wbcnt,bc cb[ibht ufvjbhxtdf 4 cv-vlt lbfvtnhbc rdfy'jdfyb 
vbjvt,bc lhjc + lf +++ ]ueaib lf 8 cv-vlt lbfvtnhbc vbjvbc lhjc +| 
]ueaib& 
vhelb 19 
 
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rfdy't,b 
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 + - (25-38 o&)^ ++ - (39-45 o&)^ +++ - (45-50 o&)^ +| - (50 o& lf >) 
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lflubylf^ hjv .dbstkb c[tekbc wbcnt,b egbhfntcj,fc byfhxeyt,c 
thsrdfy'bfyb vbjvbc lhjc& rdfy't,bc pjvt,bc v[hbd rb eahj vfqfkbf vfsb 
cb[ibht 4 cv-vlt lbfvtnhbc rdfy't,ib^ ufvjbhxtdf fuhtsdt vfqfkb cb[ibhbs 
8 cv-pt vtnb lbfvtnhbc +| ]ueab& fqybiyekb afmnt,bs itb'kt,f ufvjbsmdfc 
vjcfpht,f^ hjv .dbstkb c[tekbc wbcnt,b hjujhw /jhvjylfvjrblt,ekb 
cnhemneht,b ofhvjflutyc cfidbkjcyjc vbjvbc ufydbsfht,bc vtmfybpvib 
vybidytkjdfy afmnjhc& 
 
 
 
 
3&2&3& cfrdthw[tt,bc c[df gfsjkjubf /jhvjylfvjrblt,ekb 
cnhemneht,bc /bgthgkfpbbc cf[bs cfidbkjcyjc vbjvbs lffdflt,ek 
c[dflfc[df fcfrbc mfkt,ib 
 
fqcfybiyfdbf bc afmnb^ hjv cfrdthw[tib fyjdekfwbehb lf jdekfwbehb 
wbrkbc gbhj,t,ib ajkbrekehb fgfhfnbc lbcutytpbbc lhjc fqbybiyt,f 
sbsmvbc .dtkf itvs[dtdfib  cfrdthw[bc c[df gfsjkjubehb wdkbkt,t,b% 
c[dflfc[df  /jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbbc cf[bs^ vfs 
ijhbc iblf strf ufhcbc /bgthgkfpbf strjvfnjpbs^ uhfyekjpehb ihbc 
/bgthgkfpbf^ cnhjvbc /bgthgkfpbf& cthjpekb^ vewbyjpehb lf 
lthvjblekb wbcnjvt,b (w[hbkb 6)& 
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cfrdthw[bc c[df gfsjkjubf /jhvjylfvjrblt,ekb cnhemnehbc 
/bgthgkfpbbc cf[bs fyjdekfwbehb lf jdekfwbehb wbrkbc vmjyt 
c[dflfc[df fcfrbc mfkt,ib rdfy't,bc hfjltyj,bc  
lf pjvt,bc vb[tldbs ~-ib 
w[hbkb =6  
rdfy'bc pjvt,b thsrdfy'bfyb vhfdfkrdfy'bfyb 4 cv-vlt 8 cv-vlt 8 cv-pt vtnb
mfkbc fcfrb fyjd& jdek
& 
fyjd& jdek& fyjd& jdek
& 
fyjd& jdek
& 
fyjd& jdek
& 
+ ]ueab  
(25-38 oo) 
12^9 6^2 31^2 8^9 13^3 13^9 29^6 6^8 19 3^8 
++ ]ueab  
(39-45 oo) 
27^4 13 26^9 14^3 35^9 6^7 23^2 17^4 22^6 22^2
+++ ]ueab  
(46-50 oo) 
37^3 20 50 26^9 47^5 26^7 40^6 24^5 50 26^1 
+| ]ueab 
(50 otkb lf >) 
22^2  35^3 6^7 53^3 14^3 16 5 33^3  
 
.dbstkb c[tekbc wbcnt,bc lhjc itlfht,bs yfrkt,bf vfsb 
ghjwtynekb vfxdtyt,tkb& 
thsrdfy'bfyb lf vhfdfkrdfy'bfyb vbjvt,bc lhjc vfsb cb[ibht 
vjwtvekbf vhelpt 20& fqvjxylf^ hjv cfrdthw[bc lf c[df gfsjkjubf 
/jhvjylfvjrblt,ek cnhemneht,bc /bgthgkfpbbs^ vfqfkbf 
fyjdekfwbehb wbrkbc lhjc& vfs ijhbc thsrdfy'bfyb vbjvbc lhjc vfsb 
cb[ibht vrdtshfl bvfnt,c vtygfepbc gthbjlib (37^3~)^ [jkj 
vhfdfkrdfy'bfyb vbjvt,bc lhjc gjcnvtyjhfepbc gthbjlib (50~)& 
jdekfwbehb wbrkbc lhjc rb cfrdtdhw[bc lf c[df gfsjkjubbc cb[ibht 
vfqfkbf vhfdfkrdfy'bfyb vbjvt,bc lhjc itlfht,bs thsrdfy'bfysfy& 
cb[ibhbs rb ufvjbhxtdf hjujhw vhfdfkrdfy'bfyb^ bct thsrdfy'bfyb vbjvbc 
lhjc +++ ]ueab& 
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rdfy't,bc pjvt,bc vb[tldbs cfrdthw[bc gfsjkjubbc cb[ibht 
vjwtvekbf vhelpt 21& fqvjxylf^ hjv /jhvjylfvjrblt,ekb 
cnhemneht,bc /bgthgkfpbf vbjvbc .dtkf ufypjvbkt,bc lhjc ,tdhfl 
eahj vfqfkbf fyjdekfwbehb wbrkbc lhjc& gfs ijhbc 4 cv-vlt lbfvtnhbc 
rdfy't,ib& 
vhelb 20 
cfrdthw[bc /jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf 
fyjdekfwbehb lf jdekfwbehb wbrkbc lhjc  
c[dflfc[df fcfrbc mfkt,ib 
fyjdekfwbehb wbrkb jdekfwbehb wbrkb 
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 + - (25-38 o&)^ ++ - (39-45 o&)^ +++ - (45-50 o&)^ +| - (50 o& lf >) 
vhelb 21 
cfrdthw[bc /jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf 
fyjdekfwbehb lf jdekfwbehb wbrkbc lhjc c[dflfc[df fcfrbc mfkt,ib 
rdfy't,bc pjvt,bc vb[tldbs 
 
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rfdy't,b 
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47,5
13,3
35,9
26,76,7
13,9
0
10
20
30
40
50
60
I II III IV
anovulaciuri
ovulaciuri
 
40,6
29,6
23,2
24,5
17,46,8
0
5
10
15
20
25
30
35
40
45
I II III IV
 
3
50
19
22,6
26,1
22,2
3,8
0
10
20
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40
50
60
I II III IV
 
 + - (25-38 o&)^ ++ - (39-45 o&)^  +++ - (45-50 o&)^ +| - (50 o& lf >) 
vfsb cb[ibht bvfnt,c fcfrbc itcf,fvbcfl lf .dtkfpt vfqfkbf vfsb 
cb[ibht +| ]ueaib (53^3~)& 8 cv-pt lblb rdfy'jdfyb vbjvbc lhjc .dtkfpt 
[ibhbf cfrdthw[bc /jvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbbs 
vtyjgfepfib (50~)& 8 cv-vlt lbfvtnhbc rdfy'jdfyb vbjvbc lhjc rb vfsb 
cb[ibht vfqfkb +++ ]ueaib 40^6~& 
jdekfwbehb wbrkbc lhjc rb hjujhw w[hbkblfy xfyc^ vfsb cb[ibht 
itlfht,bs lf,fkbf& 
ufvjvlbyfht xdtyb rdtktdblfy^ itb'kt,f lfdfcrdyfs^ hjv 
1& /jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf fhbc 
ajkbrekehb fgfhfnbc lbcutytpbbc itltufl xfvj.fkb,t,ekb 
gfsjkjubehb vlujvfhtj,f^ hjvtkbw eahj [ibhfl f[kfdc fy fyjdekfwbeh 
wbrkc lf ofhvjflutyc /bgthtcnhjutytvbbc velvbd o.fhjc&  
2& fqcfybiyfdbf^ hjv /jhvjylfvjrblt,ekb cnhemneht,bc 
/bgthgkfpbbc vfqfkb cb[ibht eahj lfvf[fcbfst,tkbf mfkbc fcfrbc 
vfnt,fcsfy thsfl& 
 
3&2&4& cfrdthw[bc yjhvekb cnhemnehf jdekfwbehb wbrkbc vmjyt 
c[dflfc[df fcfrbc mfkt,ib rdfy't,bc pjvt,bc lf hfjltyj,bc 
ufsdfkbcobyt,bs ~-ib& 
w[hbkb =7 
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rdfy't,bc pjvt,b thsrdfy'bfyb vhfdfkrdfy'bfyb 4 cv-vlt 8 cv-vlt 8 cv-pt vtnb
fdflv.jabc fcfrb fyjd& jdek
& 
fyjd& jdek& fyjd& jdek
& 
fyjd& jdek
& 
fyjd& jdek
& 
+ ]ueab  
(25-38 oo) 
- 39 - 53^7 - 22^2 - 65^9 - 46^1 
++ ]ueab  
(39-45 oo) 
- 56^5 - 53^6 - 80 - 50 - 44^4
+++ ]ueab  
(46-50 oo) 
- 40 - 38^8 - 40 - 40^8 - 34^8
+| ]ueab 
(50 otkb lf >) 
- - - 53^3 - 14^3 - 62^5 - 50 
 
jdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbs lffdflt,ekb 316 
mflblfy cfrdthw[bc yjhvfkehb cnhemnehf fqbybiyt,f 146 itvs[dtdfib 
(46^2~)^ vfs ijhbc + ]ueaib 46^6~-ib^ ghtvtyjgfepfib 54^4~-ib^ vtyjgfepfib 
39^1~-ib^ gjcnvtyjgfepfib 42^1~-ib& rdfy't,bc hfjltyj,bc vb[tldbs vfsb 
cb[ibht eahj vfqfkbf vhfdfkrdfy'bfyb vbjvt,bc lhjc (vhelb 22) 
htghjlemwbekb (53^7~) lf gjcnvtyjgfepbc (53^3~) gthbjlib& thsrdfy'bfyb 
vbjvbc lhjc rb [ibhbf cfrdthw[bc yjhvfkehb cnhemnehf ++ ]ueaib 
(56^7~)& 
vhelb 22 
53,3
40
39
56,5
38,8
53,6
53,7
0
10
20
30
40
50
60
I II III IV
erTkvanZiani
mravalkvanZiani
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rdfy't,bc pjvt,bc vb[tldbs rb (vhelb 23) fqvjxylf^ hjv 4 cv-vlt 
lbfvtnhbc rdfy'jdfyb vbjvbc lhjc cfrdthw[bc yjhvfkehb cnhemnehf 
vrdtshfl  vfqfkbf ghtvtyjgfepfib lf njkbf 80~-bcf& 
vhelb 23 
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rfdy't,b 
14,3
40
22,2
80
0
20
40
60
80
100
I II III IV
 
62,5
40,8
65,9
50
0
10
20
30
40
50
60
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I II III IV
 
50
34,8
46,1
44,4
0
10
20
30
40
50
60
I II III IV
 
 + - (25-38 o&)^ ++ - (39-45 o&)^ +++ - (45-50 o&)^ +| - (50 o& lf >) 
 
8 cv-vlt lbfvtnhbc rdfy'jdfyb vbjvbc lhjc cfrdthw[bc yjhvekb cnhemnehf 
vfqfkbf sbsmvbc .dtkf fcfrj,hbd ]ueaib& vfs ijhbc  htghjlemwbek gthbjib 
65^9~ lf +| ]ueaib 62^5~& 8 cv-pt vtnb lbfvtnhbc rdfy'jdfyb vbjvbc lhjc rb 
cfrdthw[bc yjhvf eahj vfqfkbf gjcnvtyjgfepfib 50~& 
fvhbufl^ lflubylf^ hjv 
1) jdekfwbehb wbrkbc vmjyt cfidbkjcyjc vbjvbs lffdflt,ek 
mfkt,ib  cffhmbdj vfcfkfpt cfrdthw[bc yjhvfkehb cnhemnehf 
fqbybiyt,f 46^2~-ib&  
2) rdfy't,bc pjvt,bc lf hfjltyj,bc vb[tldbs  cfrdthw[tt,bc 
yjhvekb cnhemnehbc dfhbf,tkj,f udf'ktdc cfae'dtkc 
dbabmhjs vbjvbc utytpib jdfhbekb lbcaeymwbbc ufhlf 
/bgthtcnhjutytvbbc ufydbsfht,bc c[df upt,pt lf vtmfybpvt,pt& 
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3&3&1& vtycnhefwbekb wbrkbc [fcbfsb rdfy't,bc pjvt,bc lf 
hfjltyj,bc vb[tldbs cfidbkjcyjc vbjvbs lffdflt,ek c[dflfc[df fcfrbc 
mfkt,ib 
 
gfsjkjubehb vtycnefwbekb wbrkb 705 vbjvbs lffdflt,ekb mfkblfy 
fqtybiyt,f 533-c (75^6~)& vfs ijhbc + ]ueaib 72^2~-ib^ ghtvtyjhfepfib 
79^8~-ib^ vtyjgfepfib - 74^6~-ib^ gjcnvtyjgfepfib - 76~-ib& 
thsrdfy'bfyb vbjvt,blfy .dtkfpt [ibhbf cbc[kbcltyf +| ]ueaib (81^8~)^ 
[jkj vhfdfkrdfy'bfyb vbjvt,blfy rb ghtvtyjgfepfib (82^1~)& lfyfhxty 
itvs[dtdt,ib rb gfsjkjubehb vtycnhefwbekb wbrkb sbsmvbc sfyf,fhb 
cbpibhbsff^ ufvjyfrkbcc ofhvjflutyc + ]ueaib vhfdfkrdfy'bfyb vbjvt,bc 
lhjc vfsb cb[ibht (69^7~) (vhelb 24)& 
vhelb 24 
gfsjkjubehb vtycnhefwbekb wbrkbc cfidbkjcyjc vbjvbs lffdflt,ekb 
c[dflfc[df fcfrbc mfkt,ib rdfy't,bc pjvt,bc vb[tldbs 
81,8
73,5
73,4
76,8
76,5
78,4
82,1
69,7
0
10
20
30
40
50
60
70
80
90
25-38 w. 39-45 w. 46-50 w. > 50 w.
erTkvanZiani
mravalkvanZiani
 
rdfy't,bc pjvt,bc vb[tldbs rb fqvjxylf (vhelb 25)^ hjv gfsjkjubehb 
vtycnhewbekb wbrkb ,tdhfl eahj vfqfkbf .dtkf fcfrj,hbd ]ueaib 8 cv-
vlt lbfvtnhbc rdfy'jdfyb vbjvbc lhjc& cb[ibhbs vtjht flubkptf 
gfsjkjubehb vtycnhefkehb wbrkbc 4 cv-vpt lbfvtnhbc rdfy'jdfyb vbjvbc 
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lhjc egbhfntcj,bs ufvjbhxtdf gjcn+++ ]ueab 33^3~^ 8 cv-pt vtnb 
lbfvtnhbc vbjvt,bc lhjc rb cb[ibhbs ufvjbhxtdf htghjlemwbekb 
gthbjljb (34^3~)& 
vhelb 25 
gfsjkjubehb vtycnhefwbekb wbrkbc cb[ibht rdfy't,bc pjvt,bc vb[tldbs 
cfidbkjcyjc vbjvbs lffdflt,ek c[dflfc[f fcfrbc mfkt,ib 
4 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-vlt lbfvtnhbc 
rdfy't,b 
8 cv-pt vtnb lbfvtnhbc 
rdfy't,b 
33,3
25,4
29,3
27,7
0
5
10
15
20
25
30
35
I II III IV
 
48,1
48,537,1
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10
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34,3
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 + - (25-38 o&)^ ++ - (39-45 o&)^ +++ - (45-50 o&)^ +| - (50 o& lf >) 
gfsjkjubehb vtycnhefwbekb wbrkblfy cb[ibhbs gbhdtk flubkptf 
/bgthgjkbvtyjhtf (43^5~)^ vtjht flubkptf /bgthvtyjhtf (34^5~)^ fwbrkehb 
cbc[kbcltyf fhbc itlfht,bs vwbht (21^9~)& 
vhelb 26 
gfsjkjubehb vtycnhefwbekb wbrkbc ajhvt,bc cb[ibht cfidbkjcyjc 
vbjvbs lffdflt,ek c[dflfc[f fcfrbc mfkt,ib rdfy't,bc hfjltyj,bc 
vb[tldbs 
/bgthvtyjhtf /bgthgjkbvtyjhtf fwbrkehb cbc[kltyf 
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13,3
86,7
27,6
52,7
34,5
72,4
65,4
47,3
0
20
40
60
80
100
I II III IV
anovulaciuri
ovulaciuri
 
37,5
62,5
39,4
45,2 42,7 60,657,3
54,8
0
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40
50
60
70
I II III IV
 
46,7
53,3
32,6
66,7
40
67,4
60
33,3
0
10
20
30
40
50
60
70
80
I II III IV
 
 + - (25-38 o&)^ ++ - (39-45 o&)^ +++ - (45-50 o&)^ +| - (50 o& lf >) 
 
 108 
 
lbfuhfvf =1 
gfsjkjubehb vtycnhefwbekb wbrkbc ajhvt,bc cb[ibht rdfy't,bc pjvt,bc vb[tldbs cfidbkjcyjc vbjvbs 
lffdflt,ek c[dflfc[f fcfrbc mfkt,ib 
 
 
4 cv-vlt lbfvtnhbc rdfy't,b 8 cv-vlt lbfvtnhbc rdfy't,b 8 cv-pt vtnb lbfvtnhbc rdfy't,b 
33,3
52,17
45,4
36,6
44,4
34,1
26,1
41,5
20,4 22,221,721,9
0
10
20
30
40
50
60
I II III IV
hiperpolimenorea
hipermenorea
acikluri sisxldena
53,8
39,7
33,3
50
23,1
39,339,738,5
27,4
23,1
20,5
11,5
0
10
20
30
40
50
60
I II III IV
40
50
52,3
43,7
10
22,7
27,8
37,5
25
50
22,2
18,7
0
10
20
30
40
50
60
I II III IV
 
 + - (25-38 o&)^ ++ - (39-45 o&)^  
+++ - (45-50 o&)^ +| - (50 o& lf >) 
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rdfy't,bc pjvt,bc vb[tldbs fqvjxylf^ hjv (vhelb 26) cfidbkjcyjc 
vbjvbs lffdflt,ek .dtkf fcfrj,hbd ]ueaib fcfrbc vfnt,fcfy thsfl 
vrdtshfl bphlt,f cb[ibhbs hjujhw /bgthvtyjhtf lf /bgthgjkb-
vtyjhtf^ bct fwbrkehb cbc[kbcltyf& vhfdfkrdfy'bfyb ajhvt,bc lhjc^ 
[jkj itcf,fvbcfl mdtbslt,f thsrdfy'bfyb vbjvt,bc lhjc vfsb cb[ibht& 
eylf fqdybiyjs^ hjv + ]ueaib /bgthvtyjhtf lf /bgthgjkbvtyjhtf 
cb[ibhbs vfqfkbf thsrdfy'bfyb vbjvt,bc lhjc& 
rdfy't,bc pjvt,bc vb[tldbs^ hjujhw lbfuhfvf 1-pt xfyc^ sfyf,fhb 
cb[ibhbs vth.tj,c gfsjkjubehb vtycnhefwbekb wbrkbc ajhvt,b& 
.dtkf fcfrj,hbd ]ueaib cb[ibhbs gbhtk flubkptf /bgthgjkbvtyjhtf^ 
itvltu /bgthvtyjhtf lf ,jkj flubkptf fwbrkehb cbc[kltyf^ thstekb 
ufvjyfrkbcbc ufhlf& 
rdfy't,bc pjvt,bcf lf hfjltyj,bc vb[tldbs c[dflfc[df fcfrj,hbd 
]euat,ib gfsjkjubehb vtycnhefwbekb wbrkbc cb[ibhbc lf [fcbfsbc 
rdktdbs lflubylf% 
1) gfsjkjubehb vtycnhefwbekb wbrkbc c[dflfc[df fcfrbc mfkt,ib 
se thsrdfy'bfyb vbjvbc lhjc htghjlemwbbc lf gjcnvtygfepbc 
gthbjlib ufvjbhxtdf vfqfkb cb[ibhbs itlfht,bs 
vhfdfkrdfy'bfysfy^ cfvfubthjl ghtvtyjgfepbc lf +++ ]ueaib 
bvfnt,c gfsjkjubehb vtycnhefkehb wbrkbc cb[ibht 
vhfdfkrdfy'bfy vbjvt,ib& rdfy't,bc pjvt,bc vb[tldbs lflutybkb 
wdkbkt,t,b fvnrbwt,c fyfkjubehc^ cf[tklj,h^ gfsjkjubehb 
vtycnhefwbekb wbrkb [ibhbf 8 cv-vlt lbfvtnhbc vbjvt,ib .dtkf 
fcfrj,hbd ]ueaib^ [jkj 4 cv-vlt lf 8 cv-pt lbl vbjvt,ib vfsb 
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cb[ibht vth.tj,c sbsmvbc sfyf,hfl lf gbhbmbs^ jlyfdb 
egbhfntcj,bs ufvjbhxtdf 4 cv-vlt lbfvtnhbc rdfy'jdfy vbjvt,ib 
gfsjkjubehb wbrkbc cb[ibht 8 cv-pt vtnb lbfvtnhbc vbjvt,sfy& 
ptvjfqybiyekb kfgfhfrj,c bvbc cfcfhut,kjl^ hjv gfsjkjubehb 
vtycnhefkehb wbrkbc xfvj.fkb,t,f lffdflt,ek mfkt,ib 
ufygbhj,t,ekbf bubdt vtmfybpvt,bs^ hfvfw ufvjbodbf vbjvbc 
ufydbsfht,f& 
2) gfsjkjubehb vtycnhefkehb wbrkblfy vfqfkb cb[ibhbs 
ufvjbhxtdf /bgthgjkbvtyjhtf& itlfht,bs vwbhtl fhbc 
ufvj[fnekb /bgthvtyjhtf^ ,tdhfl eahj itvwbht,ekbf fwbrkehb 
[fcbfsbc cbc[kltyf& hflufy rdfy't,bc hfjltyj,bc vb[tldbs 
gfsjkjubehb vtycnhefkehb wbrkbc cfvbdt ajhvf vrdtshfl 
bvfnt,c mfkbc fcfrbc vfnt,fsfy thfsl vhfdfkrdfy'bfy vbjvt,ib lf 
itcf,fvbcfl mdtbslt,f thsrdfybfy vbjvt,ib& fqybiyekb thsbc 
v[hbd flfcneht,c mhjybrekb vjhtwblbdt ajybc vybidytkj,fc 
gfsjkjubehb wbrkbc xfvj.fkb,t,fib& 
3) cfidbkjcyjc vbvjbs lffdflt,ek mfkt,ib rdfy't,bc pjvt,bc 
vb[tldbs sbsmvbc .dtkf fcrj,hbd ]ueaib thstekb ufvjyfrkbcbc 
ufhlf gfsjkjubehb vtycnhefkehb wbrkb hjujhw 4 cv-vlt^ bct 8 
cv-vlt lf vtcf[t lbl vbjvt,ib vth.tj,c rfyjyjpjvbthb 
sfyfafhlj,bs& cb[ibhbs gbhdtk flubkptf /bgtjgjkbvtyjhtf^ 
vtjht flubkptf /bgthvtyjhtf lf ,jkj flubkc brfdt,c fwbrkehb 
cbc[kltyf& fqybiyekb afmnb rbltd ths[tk flfcneht,c^ hjv 
gfsjkjubehb vtycnhefwbekb wbrkb yfrkt,fl fhbc rjhtkfwbfib 
rdfy't,bc pjvt,sfy& t&b& bub lfrfdibht,ekbf bubdt 
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vtmfybpvt,sfy^ hfcfw flubkb fmdc vbjvbc ufydbsfht,fib& fvfcsfy 
hflufy vhfdfkrdfy'bfy vbjvt,ib .dtkf fcfrj,hbd ]ueaib thstekb 
ufvjyfrkbcbc ufhlf itlfht,bs thsrdfy'bfysfy vrdtshfl bphlt,f 
gfsjkjubehb vtycnhefwbekb wbrkbc cb[ibht^ tc afmnb rbltd 
ths[tk flfcneht,c gfsjkjubehb wbrkbc xfvj.fkb,t,fib 
mhjybrekb ajybc hjkc& 
 
3&3&2& gfsjkjubehb vtycnhefkehb wbrkbc cb[ibht cfidbkjcyjc 
vbjvbs lffdflt,ek c[dflfc[df fcfrbc mfkt,ib fyjdekfwbehb lf 
jdekfwbehb wbrkbc lhjc 
gfsjkjubehb vtycnhefwbekb wbrkb itafct,ekbf fyjdekfwbehb lf 
jdekfwbehb wbrkbc gbhj,t,ib fcfrj,hbd fcgtmnib (vhelb 27)& 
 
vhelb 27 
gfsjkjubehb vtycnhefkehb wbrkbc cb[ibht cfidbkjcyjc vbjvbs 
lffdflt,ek c[dflfc[df fcfrbc mfkt,ib fyjdekfwbehb lf jdekfwbehb 
wbrkbc lhjc 
76,3
89,5
77,2
76,1 79,8
73,679,7
71,7
0
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80
90
100
25-38 w. 39-45 w. 46-50 w. > 50 w.
anovulaciuri
ovulaciuri
 
fqvjxylf^ hjv gfsjkjubehb vtycnhefkehb wbrkb fyjdekfwbehb 
wbrkbc gbhj,t,ib itlfht,bs jdekfwbehsfy vjvfnt,ekbf 
htghjlemwbek lf vtyjgfepbc gthbjlib& ghtvtyjgfepfib sfyf,fhb 
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cb[ibhbsff gfsjkjubehb wbrkb^ hjujhw fyjdekfwbehb^ bct 
jdekfwbehb wbrkbc gbhj,t,ib& ufyc[dfdt,ekbf vlujvfhtj,f +| ]ueaib ^ 
cflfw vrdtshfl bphlt,f gfsjkjubehb vtycnhefkehb wbrkbc cb[ibht 
jdekfwbehb wbrkbc gbhj,t,ib& 
gfsjkjubehb wbrkbc [fcbfsb fyjdekfwbehb lf jdekfwbehb 
wbrkbc lhjc rdfy't,bc hfjltyj,bc vb[tldbs vjwtvekbf vhelpt 28& 
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vhelb 28 
gfsjkjubehb wbrkbc [fcbfsb fyjdekfwbehb lf jdekfwbehb 
wbrkbc lhjc rdfy't,bc hfjltyj,bc vb[tldbs 
fyjdekfwbehb wbrkb jdekfwbehb wbrkb 
35
65
39,3
50
49,5
60,7
51,550
0
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50
60
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I II III IV
erTkvanZiani
mravalkvanZiani
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0
10
20
30
40
50
60
70
80
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 + - (25-38 o&)^ ++ - (39-45 o&)^ +++ - (45-50 o&)^ +| - (50 o& lf >) 
 
fqvjxylf^ hjv cb[ibhbs hjujhw fyjdekfwbehb^ bct jdekfwbehb 
wbrkbc gbhj,t,ib vfqflbf gfsjkjubehb vtycnhefkehb wbrkb 
vhfdfkrdfy'bfyb vbjvt,bc lhjc& 
fyjdekfwbehb wbrkbc lhjc .dtkf fcfrj,hbd ]ueaib vfqfkbf 
/bgthvtyjhtf itlfht,bs jdekfwbeh wbrksfy lf fcfrbc vfnt,fcsfy 
thsfl brkt,c vfsb cb[ibht^ hfw itt[tf /bgthgjkbvtyjhtfc^ vbcb 
cb[ibht cfuh'yj,kfl bvfnt,c fcfrbc vb[tldbs^ ufycfresht,bs 
jdekfwbehb wbrkbc lhoc& fwbrkehb [fcbfsbc cbc[kbcltyf [fcbfslt,f 
lf,fkb cb[ibhbs .dtkf fcfrj,hbd ]ueaib& 
fyjdekfwbehb lf jdekfwbehb wbrkbc gbhj,t,ib rdfy't,bc pjvt,bc 
vb[tldbs itafct,ekbf xdtyc vbth gfsjkjubehb vtycnhefkehb wbrkbc 
[fcbfsb^ hfw vjwtvekbf wfkrtekb fcfrj,hbdb ]ueat,bc ufy[bkdbcfc 
itcf,fvbc sfdt,ib& fqvjxylf^ hjv fyjdekfwbehb lf jdekfwbehb wbrkbc 
 114
lhjc gfsjkjubehb vtycnhefkehb wbrkb yt,bcvbthb cb[ibhbs 
evwbhtcblfy evfqktcfvlt ud[dlt,f .dtkf pjvbc hjujhw thsrdfy'bfy^ bct 
vhfdfkrdfy'bfy vbjvt,ib .dtkf fcfrj,hbd ]ueaib lf tc wdkbkt,t,b fh 
fhbc rjhtkfwbfib fhw fcfrsfy^ fhw rdfy't,bc pjvt,sfy^ hfjltyj,fcsfy 
lf fhw gfsjkjubehb wbrkbc ajhvt,sfy& 
fyjdekfwbehb lf jdekfwbehb wbrkbc gbhj,t,ib gfsjkjubehb 
vtycnhefkehb wbrkbc itafct,bc itltufl fcfrj,hbd fcgtmnib lflubylf 
itvltub% 
1) gfsjkjubehb vtycnhefkehb wbrkbc [fcbfsb yfrkt,fl fhbc 
lfvjrblt,ekb rdfy't,bc pjvt,pt^ hfjltyj,fpt lf mfkbc fcfrpt& 
fhfvtl bub .fkb,lt,f lf lfvjrblt,ekbf cfrdthw[bc lbcaeymwbfpt 
cbc[kbcltybc [fyuh'kbdj,f rb lfrfdibht,ekbf rdfy't,bc pjvt,bc^ 
hfjltyj,bc lf kjrfkbpfwbbc ufvj tyljvtnhbevbc ufphlbk 
afhsj,sfy& 
 
 
 
SFDB +| 
CFRESFHB RDKTDBC ITLTUT,B 
4&1& htghjlemwbekb gthbjlbc cfidbkjcyjc gjkbathfwbekb vbjvbs 
lffdflt,ek mfkt,ib cfrdthw[bc lf cfidbkjcyjc nfybc cjyjfyfnjvbehb 
sfdbct,eht,fyb 
 
hjujhw ptvjs erdt b.j yfsmdfvb^ ,jkj okt,ib ufycfresht,bs bvfnf 
cfidbkjyjc nfybc vbjvbc cb[ibhtv htghjlemwbekb gthbjlbc mfkt,ib& 
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vfqfkbf fuhtsdt fv fcfrib ghjkbathfwbekb cnhemnehbc vmjyt vbjvt,bc 
cb[ibht& 
itcf,fvbcfl^ cjyjcrjgbehb rdktdbc vbpfyc ofhvjflutyc 
gHjkbathfwbekb vbjvbcfsdbc lfvf[fcbfst,tkb gthbathbekb lf iblf 
cbc[kbcvbvjmwtdbc itafct,f^ htpbcntynj,bc byltmcbc lflutyf lf 
fqybiyek fdflv.jat,ib cfrdthw[tt,bc ajkbrekehb fgfhfnbc^ 
jdekfwbbc^ .dbstkb c[tekbc lf cnhjvbc  cjyjfyfnjvbehb 
sfdbct,eht,t,bc lflutyf& 
ghjkbathfwbekb vbjvt,bcfsdbc lfvf[fcbst,tkbf vbjvbc rdfy'ib 
ab,hjpekb cnhemneht,bc cbvwbht^ vrdtshfl ufvj[fnekb gthbathbekb 
dfcrekfhbpfwbf l rdfy'bc iblf cbc[kbc yfrflbc htpbcntynj,bc byltmcbc 
lf,fkb vfxdtyt,tkb ljgkthjuhfabekb athflb rfhnbht,bs RI 
(htpbcntynj,bc byltmcb) <0,56. 
xdty rdktdfib eknhfcjyjuhfabekfl cfidbkjcyjc 
ghjkbathfwbekb vbjvbc lhjc fqybiyekbf cfrdthw[bc c[dflfc[df 
cjyjfyfnjvbehb wdkbkt,t,b& vfs ijhbc% 
7 itvs[dtdfib cfrdthw[tib fqbybiyt,f veknbajkbrekjpb^ 2 
itvs[dtdfib /bgthfylhjutytvbf^ 4-ib - kentbybpbht,ekb ajkbrekb^ 3-
ib - fhfchekafcjdfyb .dbstkb c[tekb^ 5-ib - .dbstkb c[tekbc wbcnf lf 
9 itvs[dtdfib cfrdthw[bc yjhvbcfsdbc lfvf[fcbfst,tkb cjyjfyfnjvbehb 
sfdbct,eht,t,b& 
t&b& ghjkbathfwbekb vbjvbc vmjyt htghjlemwbekb gthbjlbc 
mfkt,ib cb[ibhbs gbhdtk flubkptf cfrdthw[bc yjhvekb cnhemnehf lf 
itflutyc itvs[dtdfsf ths vtcfvtlc fye 30~-c^ cb[ibhbs vtjht flubkptf 
cfrdthw[bc veknbajkbrekjpb lf itflutyc itvs[dtdfsf sbsmvbc ths 
vtjs[tlc (23^33~)&  
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cb[ibhbs vtcfvt flubkptf cfrdthw[tib wbcnehb .dbstkb c[tekb lf 
itflutyc 16^67~-c^ vt-4 flubkptf - ktntbybpbht,ekb .dbstkb c[tekb lf 
itflutyc 13^33~-c^ vt-5 flubkptf fhfchekafcjdfyb .dbstkb c[tekb lf 
itflutyc 10~-c^ cb[ibhbs vt-6 flubkptf cfrdthw[bc 
/bgthfylhjutytvbbcfsdbc lfvf[fcfbst,tkb cjyjfyfnjvbehb wdkbkt,t,b 
lf itflutyc itvs[dtdfsf 6^67~-c& 
fvhbufl^ cfidbkjcyjc ghjkbathfwbekb vbjvt,bc lhjc 
htghjlemwbekb gthbjlbc mfkt,ib fqbybiyt,f% 
athflb ljgkthjuhfabekb rfhnbht,bs fqbybiyt,f rdfy'iblf 
dfcrekbhfpwbbc htpbcntynj,bc byltmcbc - RI lf,fkb vfxdtyt,tkb lf 
gthbathbekb vrdtshb dfcrekfhbpfwbf dtyehb cnfpbc ybiyt,bs^ hjvtkbw 
eahj rfhufl dkbylt,f ljgkthbc tythutnbrek ht;bvpt& vbjveh rdfy'ib 
lfvf[fcbfst,tkbf cnhjvbc ab,hjpekb mcjdbkbc ufbidbfst,f& 
vbjvbc rdfy'bc vfqfkb ghjkbathfwbekb fmnbdj,bc lhjc fqbybiyt,f 
cfrdthw[tib veknbajkbrekjpbc^ /bgthfylhjutyt,bc^ ajkbrekbc 
kestbybpfwbbc^ fhfchekafcjdfyb .dbstkb c[tekbc^ wbcnehb .dbstkb 
c[tekbc lf fv jhufyjc yjhvbcfsdbc lfvf[fcbfst,tkb cjyjfyfnjvbehb 
sfdbct,eht,t,b& 
tmjcrjgbehfl cfrdthw[bc yjhvfkehb cnhemnehbc itvlujvb 
vjhajkjubehb rdktdbs pjubths itvs[dtdfib lflubylf 
vbrhjntrjvfnjpbc fhct,j,f^ uhfyekjpehb ihbc /bgtgkfpbf lf f&i& 
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itvs[dtdf 1& gfwbtynb 37 okbc& bynthcnbwbekb lblb pjvbc rdfy'b^ 
rdfy'bc iblf cbc[k'fhqdt,ib RI<0,46, vfqfkb ghjkbathfwbekb fmnbdj,bs& 
cfrdthw[tib veknbajkbrekjpb& 
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itvs[dtdf 2& gfwbtynb 30 okbc& ghjkbathfwbekb vbjvf^ athflb 
ljgkthjuhfabekb rfhnbht,f rdfy'bc vrdtshb gthbathbekb 
dfcrekfhbpfwbbs& 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
itvs[dtdf 3& gfwbtynb 27 okbc& ghjkbathfwbekb vbjvf& tythutnbrekb 
ljgkthbc ht;bvpt rdfy'iblf vrdtshb dtyehb itue,t,f& 
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itvs[dtdf 4& gfwbtynb 36 o& bynthcnbwbekb ce,cthjpekb rdfy'b& 
vfh]dtyf cfrdthw[bc veknbajkbrekjpb& 
 
 
 
 
 
 
 
 
 
 
 
 
 
itvs[dtdf 5& gfwbtynb 39 o& vhfdfkrdfy'jdfyb vbjvf RI<0,56& 
cfrdthw[tib fqbybiyt,f cnhjvbc /bgthgkfpbf^ cfrdthw[bc vjwekj,bc lf 
cnhjvbc vjwekj,bc itafhlt,f yfrk,bf 3^3 thstekpt^ t&b& cjyjuhfabekfl 
fqbybiyt,f /bgthfylhjutytvbbc ybiyt,b& 
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itvs[dtdf 6& gfwbtynb 23 okbc& ce,verjpehb ghjkbathfwbekb vbjvf& 
cfrdthw[tib ajkbrekbc kestbybpfwbf^ jdekfwbbc ufhtit& 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
itvs[dtdf 7& gfwbtynb 29 o& rdfy'jdfyb vbjvf lf .dbstkb c[tekbc wbcnf 
vfhw[tyf cfrdthw[tib& 
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itvs[dtdf 8& gfwbtynb 30 o& rdfy'jdfyb ghjkbathfwbekb vbjvf^ vrdtshb 
gthbathbekb dfcrekfhbpfwbf athflb ljgkthjuhfabekb rfhnbht,bs& 
vfhw[tyf cfrdthw[tib fhfchekafcjdfyb .dbstkb c[tekb& 
fvhbufl^ tmjcrjgbehb rdktdf [ibh itvs[dtdfib ofhvjflutyc rdktdbc 
vybidytkjdfy cfhoveyj ntcnc vbjvbc ghjkbathfwbbc [fhbc[bc 
lfcflutyfl^ hfcfw sfdbc v[hbd lblb vybiytkj,f fmdc fqybiyekb 
cbvcbdybc  vrehyfkj,fib^ dbyfblfy [ibh itvs[dtdfib vbjvbc lhjc 
ite'kt,tkb [lt,f c[df vjojlt,ekb lbfuyjcnbrehb ntcnt,bc 
ufvj.tyt,f^ fhbc itvs[dtdt,b^ hjwf  ,bjacbehb vfcfkbc rdktdf fh b'ktdf 
cfiefkt,fc itafcltc tyljvtnhbevib ([ibhb cbc[kltyt,bc itltufl 
vfcfkbc cbvwbhbc ufvj^ fy rdfy'bc  ptojkbc gbhj,t,ib tyljvtnhbevbc 
fnhjabbc ufvj)& /bgthgkfpbehb ghjwtct,bc [fcbfsb^ tyljvtnhbevpt 
cfrdthw[bc kestbybpfwbbc fy fhfchekafcjdfyb .dbstkb c[tekbc 
tatmnb lf c[df& 
bv itvs[dtdfib rb^ cflfw ghjkbathfwbekb vbjvbc lhjc 
fqbybiyt,f cfrdthw[bc yjhvekb cjyjfyfnjvbehb cehfsb 
fewbkt,tk cfzbhjt,fc ofhvjflutyc itvlujvb rdktdbc 
cf[bs lfvfnt,bs /jhvjyfkehb cnfnecbc ufycfpqdhf 
wbrkbc jhbdt afpfib lf tyljvtnhbevbc vjhajkjubehb 
rdktdf& 
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4&2& cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbc lhjc cfrdthw[bc 
vjhajkjubehb wdkbkt,t,b 
 
cfresfh rdktdfib xdty itdbcofdkts cfrdthw[tt,ib vbvlbyfht 
vjhajaeymwbehb wdkbkt,t,bc [fcbfsb v[jkjl cfidbkjcyjc nfybc 
ghjkbathfwbekb vbjvt,bc lhjc htghjlemwbekb gthbjlbc 25-38 o& 
fcfrbc mfkt,ib& cek  itdbcofdkts 73 itvs[dtdf& vfs ijhbc 25-29 okbc 
fcfrfvlt gfbwtynt,b itflutyc 8^22~-c (6 itvs[dtdf)^ 30-34 o& 30^13~-c (22 
itvs[dtdf) lf 35-38 o& fcfrfvlt gfwbtynt,b itlfutyc 61^64~-c (45 
itvs[dtdf)& t&b& .dtkfpt [ibhfl cfidbkjcyjc nfybc ghjkbathfwbekb 
vbjvt,b ud[dlt,f 35-38 o& mfkt,ib lf itflutyc .dtkf itvs[dtdbc 
yf[tdfhpt ,tdhfl vtnc^ 30-34 okbc gfwbtynt,b cb[ibhbs itflutyc ths 
vtjs[tlc^ [jkj 25-26 okbc gfwbtynt,b rb ud[lt,f itlfht,bs bidbfsfl& 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc thsrdfy'bfyb lf 
vhfdfkrdfy'bfyb ajhvt,b ud[dlt,f sfyf,fhb cb[ibhbs& vfs ijhbc 
thsrdfy'bfyb 49^13~-ib (36 itvs[dtdf) lf vhfdfkrdfy'bfyb - 50^68~-ib (37 
itvs[dtdf)& fdflv.jabc fcfrbc ufsdfkbcobyt,bs thsrdfy'bfyb lf 
vhfdfkrdfy'bfyb vbjvt,bc cb[ibht fhbc vjwtvek vtjht lbfuhfvfpt& 
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thsrdfy'bfyb lf vhfdfkrdfy'bfyb ghjkbathfwbekb vbjvt,bc cb[ibht 
fdflv.jabc fcfrbc ufsdfkbcobyt,bs 
lbfuhfvf 2 
I II III
50 50
36,36
63,62
55
44
0
10
20
30
40
50
60
70
ths rd f y ' bf y b
vhf df k rd f y ' bf y b
 
+ - cfidbkjcyjc vbjvbs lffdflt,ekb 25-29 o& gfwbtynt,b 
++ - cfidbkjcyjc vbjvbs lffdflt,ekb 30-34 o& gfwbtynt,b 
+++ - cfidbkjcyjc vbjvbs lffdflt,ekb 35-38 o& gfwbtynt,b 
 
sbsmvbc .dtkf itvs[dtdfib gfwbtynt,bc rkbybrfib itvjcdkbc vbptpb 
fhbc uf'kbtht,ekb lf uf[fyuh'kbdt,ekb cbc[kbcltyt,b - 
/bgthgjkbvtyjhtf^ hjvtkbw itflutyc 67^12~-c (49 itvs[dtdf)& 
itvs[dtdfsf 24^66~-ib (18 itvs[dtdf) fqbybiyt,f /bgthvtyjhtf^ [jkj 
8^22~-ib (6 itvs[dtdf) vtycnhefwbekb wbrkb lfhqdtekb fh fhbc& 
gfwbtnt,blfy v[jkjl cfvvf vbfrbs[f rkbybrfc vfc itvltu hfw sdbsjy 
buh'yj vewkbc qheib vrdhbdb ofhvjyfmvyb& fqybiyek ufhtvjt,fc [fpc 
decdfvs bvltyfl^ hfvltyflfw gfwbtynt,vf tmbvc vbfrbs[tc cbvcbdybc 
fmnbehb phlbc afpfib& 
/bcnjkjubehfl vbjvbc rdfy't,ib fqbybiyt,f vbjwbnt,bc 
ghjkbathfwbf rdfy'bc gthbathbfpt cbc[k'fhqdt,bc bhudkbd^ phlbc 
pjyt,b fkfu vrfabjl fhbc ufvj[fnekb & rdfy'bc wtynhfkehb yfobkb 
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egbhfntcfl ofhvjlutybkbf vbjwbnt,bc lbaepehb ghjkbathfnt,bs^ 
cnhjvf fcts itvs[dtdt,ib ufbidbfst,ekbf (ajnj 1^ 2)& 
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eknhfcnhemnehekfl fqbybiyt,f gbryjpb lf vrdtshb dfrejkbpfwbf 
(ajnj 3)^ thstek  itvs[dtdfib rdfy'bc egbhfntcfl wtynhfkeh yfobkib 
fqbybiyt,f ytrhj,bjpb lf ytrhjpb (ajnj 4)& 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bs lffdflt,ekb 
htghjlemwbekb gthbjlbc gfwbtynt,blfy jgthfwbbc itvltu fqt,ek 
mbhehubek vfcfkfib cfrdthw[tt,ib vbvlbyfht gfsjkjubehb  
wdkbkt,t,bc vb[tldbs /jhvjylfvjrblt,ekb cnhemneht,bc 
/bgthgkfpbf (ajkbrekehb wbcnt,bc^ strjfvfnjpbc^ cnhjvbc 
/bgthgkfpbbc cf[bs) fqbybiyt,f 63^01~-ib (46 itvs[dtdf)^ 
cthjpekrtlkbfyb wbcnjvf 2^74~-ib (2 itvs[dtdf)^ .dbstkb c[tekbc 
gfsjkjubf rb 36^99~-ib (27 itvs[dtdf)& 
hjujhw fqvjxylf^ cfrdthw[bc mcjdbkbc /jhvjylfvjrblt,ekb 
cnhemneht,bc /bgthgkfpbf [ibhbf lf itflutyc .dtkf itvs[dtdbc 
sbsmvbc jh vtcfvtlc& rdfy't,bc pjvt,bc vb[tldbs rb bub [ibhbf 
thsrdfy'bfy vbjvt,ib lf itflutyc 57^10~ (32 itvs[dtdf)^ vhfdfkrdfy'bfy 
vbjvt,ib rb itflutyc 42^9~-c (24 itvs[dtdf)& 
xdtyc vbth itcofdkbkb cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbs 
lffdflt,ekb gfwbtynt,blfy .dbstkb c[tekbc gfsjkjubf fqybiyt,f 
36^99~-c (27 itvs[dtdf)& vfs ijhbc fhfchekafcjdfyb .dbstkb c[tekb 
fqbybiyt,f 62^96~-ib (17 itvs[dtdf)^ [jkj kestbyehb wbcnt,b  - 37^04~-ib 
(10 itvs[dtdf)& 
rdfy't,bc hfjltyj,bc vb[tldbs .dbstkb c[tekbc gfsjkjubf 
ufvj[fnekbf w[hbkib& 
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.dbstkb c[tekbc gfsjkjubf cfidbkjcyjc  
ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib 
w[hbkb =1 
mfkbc fcfrb 25-29 o& 30-34 o& 35-38 o& 
.dbstkb  
c[tekbc gfsjkjubf 
ths-
rdfy'bfyb
vhfdfk-
rdfy'bfyb
ths-
rdfy'bfyb
vhfdfk-
rdfy'bfyb 
ths-
rdfy'bfyb 
vhfdfk-
rdfy'bfyb
fhfchekafcjdfyb 
.dbstkb c[tekb 
2  2 4 2 7 
kestbyehb wbcnf 1 1  2 2 4 
 
.dbstkb c[tekbc gfsjkjubf 25-29 okbc fcfrbc gfwbtynt,ib 
fqbybiyt,f 66^67~-ib (4 itvs[dtdf)^ 30-34 o& gfwbtynt,ib 36^4~-ib (8 
itvs[dtdf) lf 35-38 okbc gfwbtynt,ib 33^33~-ib (15 itvs[dtdf)& rdfy't,bc 
pjvt,bc vb[tldbs rb ptvj[ctyt,ekb gfsjkjubf [ibhbf vhfdfkrdfy'bfy 
vbjvt,ib lf itflutyc 66^67~-c (18 itvs[dtddf) thsrdfy'bfy vbjvt,ib rb 
itflutyc 33^33~-c (9 itvs[dtdf)& eylf fqdybiyjs^ hjv .dbstkb c[tekbc 
gfsjkjubbc lhjc itvs[dtdfsf 62^96~-ib (17 itvs[dtdf) fqbybiyt,f 
cbc[kxfmwtdtd,b .dbstk c[tekib& 
/bcnjvjhajkjubehb rdktdbc itltufl cfrdthw[tt,ib  ptvj[ctyt-
,ek tcnhflbjklfvjrblt,ek cnhemeht,bc wdkbkt,t,sfy 
gfhfktkehfl fqvjxtybkbf c[df sfyv[kt,b gfsjkjubehb ghjwtcb% 2 
itvs[dtdfib fqbybiyt,f cnhjvbc /bgthgkfpbf^ 2-ib ajkbrekjvf^ 9-ib 
tyljvtnhbjblekb wbcnt,b^ 7-ib ptlfgbhekb cthjpekb gfgbkjvf^ 4 
itvs[dtdfib - fgjgktmcbf cfrdthw[bc cnhjvfib& 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbc lhjc cfrdthw[tt,bc 
/bcnjkjubehb^ /bcnjmbvbehb^ tktmnhjyek-vbrhjcrjgekb lf 
vjhajvtnhbekb rdktdbc cfae'dtkpt ufvjb.j 'bhsflfl jhb vbvfh-
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sekt,f% gbhdtkb - lblb egbhfntcj,bs ajkbrekehb fgfhfnbc 
lbcutytpbf lf vtjht - .dbstkb c[tekbc lbcutytpbf 
 
4&2&1& cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc lhjc 
cfrdthw[tt,bc ajkbrekehb fgfhfnbc vjhajaeymwbehb wdkbkt,t,b 
 
tcnhflbjklfvjrblt,ekb cnhemneht,bc wdkbkt,bc cb[ibhc lf 
[fcbfsbc itcf[t, byajhvfwbf vjwtvekbf w[hbkib =10& 
 
cfrdthw[bc /jhvjylfvjrblt,ekb cnhemneht,bc wdkbkt,t,bc [fcbfsb 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib 
w[hbkb 10 
cfrdthw[bc wdkb-
kt,t,b 
 
 
fdflv.jabc fcfrb 
ajkb-
rekehb 
wbcnf 
odhbk-
wbcneh
b uflf-
udfht,f
wbcnehfl 
fnht-
pbekb 
ajkb-
rekt,b 
ntrj-
vfnjpb
ajkb-
rekjvf 
cnhjvb
c /bgth-
gkfpbf
25-29 o& 2   2   
30-34 o& 10 2 2 4   
35-38 o& 16 3 9 7 2 2 
]fvb 28 5 11 13 2 2 
 
fcfrbc vb[tldbs ajkbrekehb [fcbfsbc wbcnt,b lf 
/jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf 25-29 okbc 
gfwbtynt,ib cek 6 gfwbtynblfy fqtybiyt,f jhc^ t&b& itvs[dtdfsf ths 
vtcfvtlc lf itflutyc 33^33~-c& eylf fqdybiyjs^ hjv fv jhbdt itvs[dtdfib 
ajkbrekeh wbcnfcsfy thsfl fqbybiyt,f ntrf bynthybc /bgthgkfpbf& 
30-34 o& fcfrbc 22 gfwbtynblfy cfrdthw[bc ptvj[ctyt,ekb wdkbkt,t,b 
fqtybiyt,f 14-c^ t&b& jh vtcfvtlc lf itflutyc 63^64~-c& vfs ijhbc eylf 
fqdybiyjs^ hjv ntrf bynthyfc /bgthgkfpbf fqbybiyt,f 4 itvs[dtdfib& 
35-36 o& fcfrbc 45 gfwbtynblfy ajkbrekehb wbcnt,b lf 
 129
/jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf fqvjfxylf 28 
gfwbtync^ t&b& yf[tdfhc lf itflutyc 62^22~-c& vfs ijhbc ajkbrekehb 
[fcbfsbc wbcnt,blfy ntrf bynthyfc /bgthgkfpbf sfy f[klf idblc^ 
cnhjvbc /bgthgkfpbf jhc lf ajkbrekjvf jhc (w[hbkb 2)& hjujhw 
fqvjxylf^ ajkbrekehb [fcbfsbc wbcnt,bc lf vfssfy thsfl /jhvjy-
lfvjrblt,ekb cnhemneht,bc /bgthgkfpbf cfidbkjcyjc nfybc 
ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib [ibhbf 35-38 okbc lf 30-34 
o& gfwbtynt,ib& hfw itt[t,f 25-29 o& gfwbtynt,c^ fm cb[ibhbs 
ufvjbhxtdf .dbstkb c[tekbc gfsjkjubf^ hfcfw ufydb[bkfds vjvltdyj 
sfdib& 
hfw itt[t,f cfrdthw[tt,bc ptvj[ctyt,ekb gfsjkjubbc lhjc c[df 
sfyv[kt,b gfsjkjubf vjwtvekbf w[hbkib 11& 
 
cfrdthw[bc c[df gfsjkjubehb wdkbkt,t,b 
w[hbkb 11 
cfrdthw[bc wdkb-
kt,t,b 
fcfrb 
tyljvtnhjblekb 
wbcnt,b 
ptlfgbhekb 
gfgbkjvf 
wbcnjvf
25-29 o&    
30-34 o& 2   
35-38 o& 9 7 3 
]fvb 11 7 3 
 
xfnfht,ekb rdktdbc itltufl ufvjbhrdf^ hjv 25-38 o& gfwbtynt,bc 
cfrdthw[t,b [fcbfslt,f wdkbkt,t,bs^ hjvkt,bw cf.jdtksfjl vbqt,ekb 
itafct,bc vb[tldbs lfcf[tkt,ekb jhufyjc lbcutytpbfc ufvj[fnfdc& 
cf[tklj,h^ .dtkf itvs[dtdfib cfrdthw[bc cnhjvf ofhvjlutybkbf strf 
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mcjdbkbs (ajnj 5^ 6)^ hjvtkbw [ibhfl vbrhjstrjvt,cfw ofhvjmvybc^ t&b& 
ufybwlbc /bgthgkfpbfc& ekmnhfcnhemnehekfl strf e]htlt,bc fmnbdfwbf 
vfsb ,bhsdt,bc mhjvfnbyb sfdvj.hbkbf  gthbathbfpt vtv,hfyt,bc f[kjc^ 
yerktjgkfpvfib fqbybiyt,f yfstkb e,yt,b^ cnhjvf vfs ufhitvj /bgthgkfpb-
ehbf^ itbwfdc lblkb hfjltyj,bs rjkfutyeh ,jzrjt,c (ajnjn 7-8)& fv ajypt 
bidbfsbf /bfkbybpt,ekb fye stshb c[tekt,b (ajnj 9^ 10^ 11)& ptvj[ctyt,ekb 
strf mcjdbkbc e]htlt,bc vwbht yfobkb itbwfdc celfyjabkeh kbgblt,c 
(ajnj 12)& hjvtkbw vfsb /jhvjybc vjhaj- kjubeh tmdbdfktync 
ofhvjflutyc& vj[ctyt,ekb bvfc vbesbst,c^ hjv strf e]htlt,bc evwbhtcj,f 
/jhvjyekfl fmnbehbf lf cgtwbabreh aeymwbfc fchekt,c& vbe[tlfdfl bvfcf^ 
hjv strf mcjdbkib /jhvjyt,bc tmdbdfktynb celfyjabkehb kbgblt,bc 
itvwdtkb e]htlt,b vwbht hfjltyj,bs dkbylt,f^ vfbyw /bgthgkfpbt,ekb strf 
mcjdbkbc vbth /jhvjyt,bc ghjlemwbf eahj zfh,b bmyt,f^ dblht yjhvfkeh 
cfrdthw[tib (rbltdfw^ hjv strf mcjdbkbc .dtkf  /jhvybc cbystpbs 
[fcbfslt,jltc)& 
fvudfhfl^ xdtyc vbth xfnfht,ekb ufvjrdktdt,b exdtyt,c^ hjv 
lbcutytpbeh cfrdthw[tt,ib strf mcjbdkbc /bgthgkfpbfc sfy f[kfdc 
vtnb /jhvjyekb fmnbdj,f^ dblht yjhvekb cfrdthw[tt,bc strf mcjdbkc^ 
vbe[tlfdfl bvbcf^ hjv fv erfyfcrytkib celfyjabkehb kbgblt,b 
dkbylt,f sbsmvbc .dtkf strf e]htlib& ufcfsdfkbcobyt,tkbf^ hjv 
lbcutytpbehb cfrdthw[tt,bc /bgthgkfpbt,ekb strf mcjdbkbc bc 
yfobkb^ hjvtkbw cekafybkeh kbgblt,c fh itbwfdc fewbkt,kfl 
ufhrdtek aeymwbfc fchekt,c lf fh fhbc ufvjhbw[ekb^ hjv vfsibw 
[lt,jltc xdtysdbc ewyj,b^ seylfw fyjvfkehb ybdsbtht,t,bc^ vfs ijhbc 
/jhvjyt,bc cbystpb& 
yjhvek cfrdthw[tib hjujhw erdt wyj,bkbf velvbdfl vbvlbyfhtj,c 
ghbvjhlbekb ajkbrekt,bc vjvobat,f^ hjvkt,bw mthmjdfy ihtib 
ufykfut,ekb fhbfy vwbht ]ueat,bc cf[bs& cfidbkjcyjc vbjvbs 
lffdflt,ek mfkt,ib rb bcbyb lbcutytpehb cfrdthw[tt,bc gbhj,t,ib 
ufybwlbfy ufycfresht,ek cbvwbhtc (ajnj 13)& cfrdthw[tt,bc njnfkehb 
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trdfnjhekb cthbekb vbrhjnjvbs vbqt,ek fyfskt,ib ufvjdkbylf^ hjv 
sbsjtek fyfsfkib ufafynekfl ud[dlt,f thsb fy jhb ghbvjhlbekb 
ajkbrekb& fhct,ekb ghbvjhlbekb ajkbrekt,bc yfobkb ufvjatybkbf 
re,ehb tgbstkbevbs^ hjvkt,ibw ,bhsdb  gjkfhbpt,ekbf lf ae'tptf 
vjsfdct,ekb^ yfobkb ajkbrekt,bcf ufvjatybkbf lf,fkb^ re,ehb fy 
,hn.tkb tgbstkbevbs lf itbwfdc fhfgjkbfhbpt,ek wtynhfkehfl 
vlt,fht ,bhsdc& rdthw[e]htlt,b^ hjvkt,bw re,ehb tgbstkbevbs 
ufvjatybk ajkbrekt,ibf^ vrdtshfl fhbc ufvj.jabkb tgbstkbevblfy 
rdthw[e]htlbc ufhcbc rjyneht,bc cbvrdtshbc ufvj (ajnj 14)&  
fctsb rdfhw[e]htlbc ,bhsdbc ufhcbw fuhtsdt vrdtshb rjyneht,bs 
ufybcfpqdht,f wbnjgkfpvbcfufy& wbnjgkfpvf tjpbyjabkehfl 
/jvjutyehb^ ,bhsdb vrhsfkb ,fpjabkehb lf /jvjutyehbf 
rfhbjgkfpvfib mhjvfnbybc sfyf,fhb ufyfobkt,bc ufvj& bv 
ajkbrekt,ib^ hjvkt,bw lf,fkb re,ehb fy ,hn.tkb tgbstkbevbs fhbc 
ufvjatybkb rdthw[e]htlb vlt,fhtj,c wtynhfkehfl& ufhcc fh fmdc 
vrdtshb rjyneht,b lf fvbnjv rdthw[e]htlb fh fh fhbc ufvb]yekb 
ufvjvatyb tgbstkbcfufy& fctdt fhfvrdtshb rjyneht,bs [fcbfslt,f 
,bhsdbw (ajnj 15)& wbnjgkfpvf vrhsfkb tjpbyjabkehbf^ yfpb 
vfhwdkjdfyb^ ,bhsdb vrhsfkb ,fpjabkehb /jvjutyehb^ vlt,fhtj,c 
tmcwtynhekfl& tc rdthw[e]htlb lf vskbfyfl ajkbrekt,b xdtyc vbth 
vbxtyekbf lbcnhjabbc^ ytrhj,bjpbc vlujvfhtj,fib v.ja 
ajkbrekt,fl^ hjvkt,cfw itvlujvb ufydbsfht,bc fye phlbc ybiyt,b 
lfrfhuekb fmds (ajnj  18^ 19)&  
ufvjdktybk ghbvjhlek ajkbrekfsf ijhbc fhbc thstekb vpfhlb 
gbhdtkflb ajkbrekb& sfdlfgbhdtkfl bo.t,f re,ehb ajhvbc 
uhfyekjpehb e]htlt,bc ghbpvek ajhvt,ib uflfcdkf lf jjwbnb 
bphlt,f pjvfib fye ofhvjbmvyt,f gbhdtkflb ajkbrekb& 
fvltyfl^ ajkbrekt,b phlbc c[dflfc[df afpfib bv.jat,f% 
ajkbrekt,b jh fy cfv ihtl bhudkbd ufykfut,ekb re,ehb tgbstkbevbs^ 
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ajkbrekt,b [es fy fs ihtl^ fuhtsdt bhudkbd ufykfut,ekb re,ehb 
tgbstkbevbs^ hjvtksf yfobkc fmdc vbqt,ekb uhfyekjpehb e]htlt,bc 
sdbct,t,b& fctsb ajkbrekt,b ,jh,kbct,hb ajkbrekt,bc 
isf,tzkbkt,fc njdt,c lf vfsib vjsfdct,ekb rdthw[e]htlb fh 
[fcbfslt,f vrdtshb rjyneht,bs^ fvbnjv fh fhbc vrdtshfl ufvb]yekb 
tgbstkjbevblfy& vfsb wbnjgkfpvf vrhsfkb tjpbyjabkehbf^ 
yfpvfhwdkjdfyb lf fmds tmcwtynhekb vlt,fhtj,f& vrhsfkb 
,fpjabkehb ,bhsdbs bmvyt,f isf,tzlbkt,f^ hjv fv t&o& ,jh,kbct,h 
ajkbrekt,ib rdthw[e]htlb ytrhj,bjpbc vlujvfhtj,fibf& 
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fqybiyekc flfcneht,c bcbw^ hjv thstekb ,jh,kbct,hb ajkbrekb 
ltpjhufybpfwbbc afpfib^ hjltcfw rdthw[e]htlb kbpbcbc 
vlujvfhtj,fibf lf vfcib fhbc ,bhsdbc rfhbjkbpbcbc ybiyt,b& t&b& 
rdthw[e]htlb lfytrhjpt,ekbf^ [jkj ajkbrekbc vhfdfkhbufl 
lfkfut,ekb tgbstkbevb^ hjvkt,bw ltpjhufybpfwbfc ufybwlbc^ fuhsdt 
itbwfdc lfytrhjpt,ek re,eh tgbstkjbevc lf uhfyekjpeh e]htlt,c 
(ajnj 16^ 17)& pjubths itvs[dtdfib ptvj[ctyt,eksfy thsfl dkbylt,f 
vobat uhffabc ,einerbw^ vfuhfv tc ,einerb fh vlt,fhtj,c cfrdthw[bc 
vafhfdb cthjpekb ufhcbc mdti^ itbwfdc lfytrhjpt,ek lf 
ltpjhufybpt,ek rdthw[t]htlc& fvfcsfy ajkbrekbc ,jhwdib fh fhbc 
tmcythbc c[tekfrt,b lf uhfyekjpeh e]htlsf evhfdktcj,f lbcnhjabbc 
lf ytrhjpbc vlujvfhtj,ibf& 
fvfcsfy thsfl cfrdthwtib fhbc c[dflfc[df pjvbc ths fy hfvltybvt 
wbcnb& bv itv[dtdfib^ cflfw wbcnt,bc hbw[db [esc fqotdc ufvj[fnekbf 
gjkbwbcnjpb& bcbyb ufvjatybkbf thsihbfyb uf,hn.tkt,ekb 
tgbstkbevbs^ [jkj wbcnt,bc ibusfdcb pju]th rjkjblbc cbvrdhbdbc^ 
pju]th rb s[bthb tjpbyjabkehb vfcff& 
ptvjfqybuyekb rdktdf b'ktdf cfae'dtkc bvbc itcf[t,^ hjv 
cfrdthw[bc lbcutytpbbc gbhj,t,ib ajkbrekt,b itvltuyfbhfl fhbc 
ofhvjlutybkb%  
1& ghbvjhlekb ajkbrekt,bc hbw[db vwbhtf^ vfsb yfobkb 
ytrhj,bjpbc vlujvfhtj,fibf lf [lt,f vfsb fnhtpbf& yfobkb 
ajkbrekt,bc bphlt,f^ vfuhfv vfsufy fh [lt,f uhffabc ,einerbc 
xfvj.fkb,t,f bcbyb o.dtnty phlfc ufydbsfht,bc c[dflfc[df cnflbfib 
(ajnj 21) lf ufybwlbc ytrhjpc lf ltpjhufybpfwbfc&  
2& pju]th vfsufy dbsfhlt,f ajkbrekehb wbcnt,b (ajnj 22)^ 
itlfht,bs bidbfsfl [lt,f uhffabc ,einert,bc xfvj.fkb,t,f^ vfuhfv bcbw 
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fh fqotdc sfdbc ufydbsfht,bc ,jkj ufcrljvbc cnflbfc& dbsfhlt,f 
rdthw[e]htlbc ytrhjpb lf vfs flubkfc .fkb,lt,f lblb pjvbc wbcnf 
(ajnj 23^ 24^ 25^ 26)&  
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itcf,fvbcfl fv ]ueabc cfrdthw[tt,ib fqbybiyt,f ibuybsf strf ufhcbc 
/bgthgkfpbf hj,jcjvt,bc lf gjkbcjvt,bc /bgthgkfpbbs^ tyljgkfpvbc 
ufufybtht,ekb wbcnthyt,bs lf ,bhsdbc temhjvfnbpfwbbs (ajnj 27)& 
erfyfcrytkbc cfae'dtkpt vbvlbyfhtj,c tcnhbjkbc lf tcnhjutyt,bc 
cbystpb^ hfw bodtdc ukedb reysbc e]htlt,bc ufvhfdkt,bc 
byntycbabrfwbfc lf rtsbksdbct,bfyb cbvcbdyehb rtht,bc xfvj.fkb,t,fc& 
3& [ibhfl xdty itvs[dtdfib  uhffabc ,einerbc fy uhffabc ,ei-
nerbcufy ufyc[dfdt,ekb ajkbrekehb wbcnbc rtltkib fqbybiyt,f 
uhfyekjpeh e]htljdfyb ufhcbc  /bgthgkfpbf (ajnj 28)^ 
eknhfcnhemnehekfl fqbybiyt,f tyljgkfpvehb ,flbc ufufybtht,ekb 
wbcnthyt,b^ hb,jcjvt,bc lf gjkbcjvt,bc /bgthgkfpbbs lf ,bhsdbc 
temhjvfnbybpfwbbs (ajnjn 29) hbc ufvjw vj[ctyt,ekb ufhcb 
ufcmtkt,ekbf lf itbwfdc tmcythbc c[tekfrt,bc lbl hfjltyj,fc^ vfs 
ijhbc fept,bc cf[bs ofhvjlutybkb lblb pjvbc tmcythbc c[tekfrt,bs 
(ajnj 31^ 31)& 
fvfdt ]ueabc hbu itvs[dtdt,ib fqbybiyt,f uhffabc ,einerbc 
nhfcyajjhvfwbf vtycnhefwbbc .dbstk c[tekfl& vfuhfv .dbstkb 
c[tekbc gthbathbfpt e[dfl fhbc ithxtybkb uhfyekjpehb e]htlt,b^ 
hfw bvfc ybiyfdc^ hjv uhffabc ,einerbc ufcrljvbc itvltu fh [lt,f 
chekafcjdfyb .dbstkb c[tekbc ofhvjmvyf ithxtybkb 
uhfyekjpehe]htljdfyb ufhcbc aeymwbeh-/jhvjyekb fmnbdj,bc ufvj& 
ptvj[ctyt,ekb .dbstkb c[tekbc e]htlt,b vwbht pjvbcff& 
fqbybiyt,f rfhbjgbryjpb & xdty rdktdfib fqt,ekbf bctsb itvs[dtdt,b^ 
cflfw wbrkbc vb[tldbs .dbstkb c[tekb eylf .jabkb.j vt-2 afpbc 
gbhdtkb rdbhbc lfcfchekbc itcf,fvbcb^ t&b& 7-8 lqt& fv gthbjlbcsdbc 
rb .dbstkb c[tekb fqotdc sfdbcb cnhemnehekb lf aeymwbehb f.dfdt,bc 
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afpfc& fv lhjbcfsdbc lfvsfdht,ekbf uhfyekjpehb e]htlt,bc 
kestbybpfwbf&  
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xdty itvs[dtdfib uhfyekjpehb e]htlt,b fh ufybwlbfy chekafcjdfy 
kestbybpfwbfc  lf flubkb fmdc uhfyekjpehb e]htlt,bc gthcbcntywbfc 
(ajnj 32^ 33^ 34) fqbybiyt,f fhfsfyf,fhb kestbybpfwbf lf dhwtkb 
cbc[kxfmwtdt,b (ajnj 36^ 37^ 38)& thstekb uhfyekjpehb e]htlt,b 
ufybwlbfy fhfsfyf,fh kestbybpfwbfc^ hbc itltuflfw 
eknhfcnhemnehefl lbathtywbhlt,f evobafhb^ [jkj eahj bidbfsfl 
vobat uhfyekjwbnb (ajnj 40& elnhfcnhemnehekfl iblf strf ihbc 
e]htlt,ib fqbybiyt,f fmnbdfwbf  ,bhsdbc vtv,hfybc qhvf 
bydfubyfkbpfwbt,bs^ ,bhsdbc ajht,bc ufufybtht,bs^ tyljgkfpvehb 
,flbc ufufybtht,bs^ hb,jcjvt,bc lf gjkbcjvt,bc /bgthgkfpbbs (ajnj 
35)& fqybiyekblfy ufvjvlbyfht yfskfl xfyc^ hjv .fkb,lt,f 
fhfchekafcjdfyb .dbstkb c[tekb fhfchekafcjdfyb kestbybpfwbbs& 
thstek itvs[dtdt,ib rb hxt,f isf,tzlbkt,f^ hjv .dbstk c[tekib 
ofhvjmvybcsfyfdt bo.t,f vbcb htuhtcb^ fye ereufydbsfht,f& 
eknhfcnhemnehekfl fqbybiyt,f gbryjpehb ,bhsdt,b rjkfutyehb 
rjkfutyehb ,jzrjt,bc ghjkbathfwbbs (ceh& 41^ 42^ 43^ 44)& jhbdt 
itvs[dtdfib flubkb fmdc .dbstkb c[tekbc aeymwbeh ervfhbcj,fc^ t&b& 
bmvyt,f ghjutcnthjybc ltabwbnb& fv itvs[dtdfib .dbstk c[tekib 
/bcnjmbvbehfl fqvjxtybkbf celfyjabkehb kbgblt,bc fhct,j,f (ajnj 
46)^ hfw flfcneht,c hjv ithxtybk ntrf-uhffyekjpeh rjvgktmcib 
uh'tklt,f tcnhjutyt,bc cbystpb&  
xdty vfcfkfpt ghjkbathfwbekb vbjvt,bc lhjc fs itvs[dtdfib 
fqbybiyt,f kestbyehb wbcnt,b& hjujhw wyj,bkbf^ kestbyehb wbcnt,b 
ofhvjbmvyt,f cjkbnfhekb ajkbrekehb wbcnbc rtltkib e]htlt,bc 
kestbybpfwbbc itvltu^ fv lhjc wbcnbc ibuybsf ptlfgbhb .dbstkb 
athbcff& kestbyehb wbcnt,b f[fcbfst,c jhcekj,fc lf dbsfhlt,f 
cbc[kib mjhbfkehb ujyfljnhjgbybc vfqfkb rjywtynhfwbbc ufvj& 
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erfyfcrytkb dkbylt,f vfiby^ hjltcfw nhjaj,kfcnehb fdflv.jaj,bc fy 
vhfdfko.kbfyj,bc gbhj,t,ib yf.jabc mcjdbkt,bc vbth fh [lt,f vfsb 
fltrdfnehb fsdbct,f&  
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kestbyehb wbcnt,b htuhtcc ufybwlbc jhcekj,bc ito.dtnbc 
itvltu& vfsb cgjynfyehb htuhtcb itb'kt,f ufuh'tkltc tmdcb sdt^ fv 
gthbjlib lfvf[fcbfst,tkbf fylhjutyt,bc uf'kbtht,ekb ghjlemwbf lf 
itcf,fvbcfl dkbylt,f dbhbkbpfwbbc cbvgnjvb& kbnthfnehekb 
vjyfwtvt,bs wyj,bkbf fuhtsdt kestbyehb wbcnt,bc bfnhjutyekb 
ajhvt,b^ hfw .fkb,lt,f jdekfwbbc ghjwtcbc fhffltrdfnehb trpjutyehb 
cnbvekfwbbs& 
cfrdthw[tt,bc wbcnehb ofhvjyfmvyt,blfy fhct,j,c rbltd wbcnehb 
.dbstkb c[tekb^ hjvtkbw yjhvfkehb .dbstkb c[tekbc fyfnvbeh 
dfhbfync ofhvjflutyc^ fvjatybkbf ab,hjpekb mcjdbkbs lf 
ufvj[fnekbf uhfyekjpj - strf kestbyehb e]htlt,bs& xdty 
itvs[dtdt,ib kestbyehb wbcnt,b ufvj[fnfdc fy f,jhnbc vjdktyfc fy 
dbsfhlt,f jdekfwbbc itvltu .dbstkb c[tekbc yfflhtdb htuhtcbc ajypt 
ufydbsfht,ekb lbcnhjabek-ytrhjpekb ghjwtct,bc lfxmfht,bc 
itltufl& .dtkf itvs[dtdfib flubkb fmdc ghjutcnthjybc ltabwbnc& 
fvfcsfy se ufdbsdfkbcobyt,s^ hjv pju itvs[dtdfib lfvf[fcbfst,tkbf 
fylhjutyt,bc cnbvekfwbf^ erfyfcrytkb tcnhflbjkbc cbystpbc 
obyfvjh,tlc ofhvjflutyc& 
1)  /bcnjkjubehb^ /bcnjmbvbehb lf tktmnhjyjvbrhjcrjgekb 
rdktdbc cfae'dtkpt itb'kt,f bsmdfc^ hjv cfidbkjcyjc nfybc 
ghjkbathfwbekb vbjvt,bc lhjc htghjlemwbekb gthbjlbc 
mfkt,ib cfrdthw[tt,ib fqbybiyt,f itvs[dtdfsf evhfdktcj,fib 
lfvf[fcbfst,tkb ajkbrekehb fgfhfnbc lbcutytpbf lf ntrf-
uhfyekjpehb rjvgktmcbc /bgthgjkfpbbs^ hfw itcf,fvbcfl 
f'kbtht,c tcnhjutyt,bc cbystpc lf bmvyt,f /bgthctcnhjutytvbf& 
2) itvs[dtdfsf evwbhtcj,fib .fkb,lt,f fhfchekafcjdfyb .dbstkb 
c[tekb fy kestbyehb wbcnt,b^ hbc ajyptw .fkb,lt,f 
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ghjutcnthjybc vrdtshb ltabwbnb lf 'kbthlt,f tcnhjutyt,bc 
cbystpb& 
4&3& ajkbrekbc iblf strf ufhcbc vbrhvjhajkjubehb sfdbct,eht,fyb 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc lhjc 
 
hjujhw ptvjs b.j fqybiyekb^ cfidbkjcyjc nfybc ghkbathfwbekb 
vbjvbc itvs[dtdfsf  60^27~-ib 25-38 o& mfkt,bc cfrdthw[tt,ib 
ufvjdkbyt,ekbf ajkbrekehb wbcnt,b lf strjvfnjpt,b& 
lfcf[tkt,ekb wbcnt,bc hfjltyj,f cfiefkjl cfvb fy js[bf^ [jkj vfsb 
lbfvtnhb 1^5 cv-bc afhukt,ibf& ptvjs bcbw b.j fqybiyekb^ hjv tc 
cfrdthw[tt,b fh ofhvjflutyc sfylf.jkb lbcutytpbbc lf vfcsfy 
lfrfdibht,ekb gjkbwbcnjpbc ufvj[fnekt,fc& fvudfhfl^ xdtyc vbth 
ufvjrdkekbf itvs[dtdt,b^ hjltcfw yjhvfkehb ufydbsfht,bc 
cfrdthw[tt,ib ajkbrekt,bc phlbc^ vjvobat,bc^ jdekfwbbc lfhqdtdbc 
tgbpjlt,b fqvjxylt,f^ hjujhw xfyc cfibdkjcyjc nfyib vbjvt,bc 
fqvjwtyt,f lf ufydbsfht,f vbvlyfhtj,c ajkbrekt,bc phlbcf lf 
aeymwbbc lfhqdtdbc gfhfktkehfl& fvbnjv hjujhw ptvjs (b[bkt sfdb 
3) fhbc fqybiyekb rdktdbc ths-thsb fvjwfyf uf[lf ajkbrekt,bc 
vjhajkjubehb lf aeymwbehb vlujvfhtj,bc ufvjrdktdf cfidbkjcyjc 
ghjkbathfwbekb vbjvt,bc lhjc htghjlemwbekb gthbjlbc mfkt,ib& 
xfnfht,ekb rdktdbc itltufl ufvjbhrdf^ jhb vobat ajkbrekbc^ 
uhffabc ,einert,bc lf wbcnehfl ufhlfmvybkb uhffabc ,einert,bc 
sbsj itvs[dtdbc sbsj ajkbrekbc 100 v[tldtkj,bc dtkib cfiefkj 
lbfvtnhbc vfxdtyt,kb 1-1^5 cv-bf fye  vrv& lbfvtnhc itlfutyc& fvfsufy 
iblf strf ufhcbc cfiefkj vfxdtyt,tkb 30^85 vrv-bf^ vfs ijhbc vbybvfkehb 
lbfvtnhb 4^7 vrv-bf^ vfmcbvfkehb - 57 vrv& fv gbhj,t,ib dfhbfwbekb 
hbublfy ufvj.jabkbf 10 rkfcb (b[bkt w[hbkb 12^ vhelb 33)^ hjvtksfufy 
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+ rkfcc ofhvjflutyc ajkbrekt,bc htubjyt,b^ hjvkt,ibw iblf strf 
ufhcbc cbcmt 4^7-14^7 vrv-c elhbc^ ++-c ofhvjflutyc htubjyt,b^ hjvkt,ibw 
iblf strf ufhcbc cbcmt 14^7-19^4 vrv-c elhbc^ +++ rkfcc itlfutyc 
htubjyt,b 19^4-24^1 vrv-bc lbfvtnhbc vmjyt iblf strf ufhcbs^ +| rkfcc 24^1-
22^8 vrv lbfvtnhbc cbcmbc^ | rkfcc 28^8-33^5 vrv lbfvtnhbc^ |+ rkfcc 33^5-
38^2 vrv lbfvtnhbc^ |+++ rkfcc 38^2-42^9 vrv kbfvtnhbc^ |+++ rkfcc 42^9-
47^6 vrv lbfvtnhbc^ +\ rkfcc - 47^6-52^3 vrv lbfvtnhbc lf \ rkfcc itflutyc 
htubjyt,b 52^3-57 vrv lbfvtnhbc vmjyt iblf strf ufhcbs& fqybiyekb 
rkfct,blfy gbhdtkb cfvb rkfcb fhbc strf ufhcbc cbcmbc vwbht 
vfxdtyt,tkb^ vt-4-lfy vt-8 rkfcbc xfsdkbs cfiefkj^ vt-9-10 rkfct,b rb 
iblf strf ufhcbc cbcmbc vfqfkb vfxdtyt,tkb& 
 
wbcnehb ajkbrekbc iblf strf ufhcbc cbcmt cfidbkjcyjc nfybc 
vbjvt,bc lhjc (vrv) 
w[hbkb 12 
hbub rkfct,b ajkbrekbc iblf strf ufhcbc 
cbcnt 100 v[tld& dtkblfy 
+ 4^7-14^7 48 - 13^79~ 
++ 14^7-19^4 60 - 17^24~ 
+++ 19^4 - 24^1 96 - 27^59~ 
+| 24^1 - 28^8 26 - 7^47~ 
| 28^8 - 33^5 24 - 6^9~ 
|+ 33^5 - 38^2 24 - 6^9~ 
|++ 38^2 - 42^9 24 - 6^9~ 
|+++ 42^9 - 47^6 22 - 6^32~ 
|+++ 42^9 - 47^6 22 - 6^32~ 
+\ 47^6 - 52^3 12 - 3^45~ 
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\ 52^3 - 57 12 - 3^45~ 
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vj[ctyt,ekblfy bhrdtdf^ hjv lfcf[tkt,ekb rkfct,blfy cbc[ibhbs 
gbhdtk flubkptf vt-3 rkfcbc htubjyt,b^ cflfw iblf strf ufhcbc cbcmt 
19^4-24^1 vrv-bf& tc rkfcb vjlehbf lf .dtkf htubjybc 27^59~-c 
ofhvjflutyc& vt-2 flubkc cb[ibhbs bzthc vt-2 rkfcbc htubjyt,b^ 
hjvkt,ibw strf ufhcbc cbcmt 14^7-19^4 vrv-c elhbc& fctsb cbcmbc vmjyt 
iblf strfc htubjyt,b 17^24~-c ofhvjflutyc& vt-3 flubkb cb[ibhbs 
ezbhfdc gbhdtkb rkfcbc hutbjyt,c^ hjvtksf cbcmt 4^7-14^7 vrv-bf lf fv 
rkfcbc hutbjyt,bc cb[ibht 13^79~-bs fhbc ofhvjlutybkb& 
fvudfhfl^ ufvjrdktekb ajkbrekt,bc iblf strf  ufhcb sbsmvbc 3$5-
bf^ t&b& yf[tdfhpt ,tdhbs vtnb (58^72~) [fcbfslt,f cbcmbs^ hjvtkbw 
gbhdtk cfv rkfcibf^ fye 4^7-24^1 vrv-bc afhukt,ibf& fv rkfct,c 
gbhj,bsfl deojlt,s iblf strf ufhcbc cbcmbc lf,fkb vfxdtyt,kt,bc vmjyt 
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htubjyt,bc fvcf[dtk rkfct,c& itvltub vt-4^ 5^ 6^ 7^ 8 rkfct,bc 
vfxdtyt,kt,bs lf[fcbfst,ekb htubjyt,b thsyfbhb cb[ibhbs fhbc 
ofhvjlutybkb lf itcf,fvbcfl - 7^47~-c^ 6^9~-c^ 6^9~-c^ 6^9~-c^ 6^32~-c 
itflutyty& thsfl fctsb cbcmbc vmjyt htubjyt,b itflutyc 1$3-pt vtnc - 
34^38~-c& fv rkfct,c xdty fuhtsdt gbhj,bsfl deojlt,s wbcnehb 
ajkbrekbc iblf strf ufhct,bc cfiefkj cbcmbc ufvjv[fndtk 
vfxdtyt,tkc& 
dfhbfwbekb hbublfy ufvj.jabk rkfct,c ijhbc vt-8 rkfcc 
ofhvjflutyc hutbjyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 47^6-52^3 vrv-
bf lf vtfst rkfcc htubjyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 52^3-57 
vrv-bc elhbc& sbsjtekb fv rkfcbc ufvjv[fndtkb htubjyt,b itflutyc 
6^9~-c& 
xdty vbth wbcnehb ajkbrekt,bc rdktdbc gfhfktkehfl xfnfhlf 
yjhvfkehb ajkbrekbc vjhajvtnhbekb rdktdf& vfcfkf fqt,ekb b.j 
cfvtlbwbyj tmcgthnbpbc rfstlhblfy^ ufvj.tyt,ekb b.j 28-56 okbc 
mfkt,bc cfrdthw[tt,b&  
hjujhw ufvjrdktdbc itltut,blfy xfyc^ yjhvfkehb uhffabc 
,einerbc^ ajkbrekbc rtlkbc cbmt itflutyc cfiefkjl 0^7-1^2 cv-c& 
iblf strf ufhcbc cbcmbc cfiefkj vfdtyt,tkb elhbc 19^1 vrv-c^ vfs 
ijhbc vbybvfkehb lbfvtnhb 4^7 vrv-c^ vfmcbvfkehb lbfvtnhb rb 33^5 vrv& 
fv gbhj,t,ib dfhbfwbekb hbublfy ufvj.jabkbf 5 rkfcb (b[bkt w[hbkb 
13^ vhelb 34)^ hjvtksf gbhdtk rkfcc ofhvjfluyc yjhvekb ajkbrekt,bc 
hutbjyt,b^ hjvktibw iblf strf ufhcbc cbmt 4^7-14^7 vrv-c elhbc^ ++-c 
ofhvjlfutyc htubjyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 14^7-19^4 vrv-c 
elhbc^ +++-c ofhvjflutyc huthjyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 
14^7-19^4 vrv-c elhbc^ +++-c 19^4-24^1 vrv^ +|-c 24^1-28^8 vrv lf | rkfcc 
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ofhvjflutyc htubuyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 28^8-33^5 vrv-c 
elhbc& 
vj[ctyt,ekb rkfct,blfy cb[ibhbs gbhdtk flubkptf lf yf[tdfhpt 
vtnc - 53^68~-c itflutyc vt-3 rkfcbc 19^4-24^1 vrv vfxdtyt,kt,bs 
ofhvjlutybkb iblf strf ufhcbc htubjyt,b& cb[ibhbs vtjht flubkptf lf 
1$4-pt vtnc 28^42~-c itflutyc ++ rkfcbc 14^7-19^4 vrv-bc vmjyt htubjyt,b& 
fvudfhfl^ sbsmvbc thsyfbhb cb[ibhbs ud[dlt,f gbhdtk lf vtjs[t 
rkfct,b lf itcf,fvbcfl gbhdtkb rkfcb itflutyc 9^47~-c lf vt-4 rkfcb 
6^31~-c (4^7-14^7 vrv lf 24^1-28^8 vrv)& bidbfsfl vt-5 rkfcbc lbfvtnhbs 28^8-
33^5 vrv-bc vmjyt htubjyt,b^ hjvtkbw itflutyc 2^10~-c& 
fvudfhfl^ yjhvbc gbhj,t,ib yjhvfkehb uhffabc ,einerbc iblf strf 
ufhcbc cbcmt lf,fkb vfxdtyt,kbs [fcbfslt,f lf fctsb htubjyt,bc 
cb[ibht htubyt,bc 4$5-pt vtnc 91^57~-c itflutyc& v[jkjl 8^43~-bs fhbc 
ofhvjltubkb iblf strf ufhcbc cfiefkj vfxdtyt,kt,bc vmjyt htubjyt,b& 
 iblf strf ufhcbc cbcmt (vrv) yjhvfkehb cfrdthw[bc yjhvek 
ajkbrekt,ib 
w[hbkb 13 
hbub rkfct,b ajkbrekbc iblf strf ufhcbc cbcmt 
100 v[tld& dtkblfy 
+ 4^7-14^7 9^47~ 
++ 14^7-19^4 28^42~ 
+++ 19^4 - 24^1 53^68~ 
+| 24^1 - 28^8 6^31~ 
| 28^8 - 33^5 2^10~ 
|+ 33^5 - 38^2 - 
|++ 38^2 - 42^9 - 
|+++ 42^9 - 47^6 - 
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|+++ 42^9 - 47^6 - 
+\ 47^6 - 52^3 - 
\ 52^3 - 57 - 
 
iblf strf ufhcbc cbcmt yjhvekb cfrdthw[bc yjhvek ajkbrekib 
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ufcfsdfkbcobyt,tkbf ufyc[dfdt,f^ hjvtkbw fhct,j,c xdty vbth 
ufvjdktybk wbcnehfl ufhlfmvybkb uhffabc ,einert,bc rtlkt,bc 
cbcmtcf lf udfvehb vfcblfy fvjrdtsbkb cfrdthw[tt,bc uhffabc 
,einert,bc iblf strf ufhcbc cbcmbc vfxdtyt,kt,c ijhbc& 
itlfht,bc cfae'dtkpt bhrdtdf^ hjuhw wbcnehfl ufhlfmvybkb^ bct 
yjhvfkeh uhffabc ,einert,ib iblf strf ufhcib lbl evhfdktj,fc 
itflutyc cbcmbc lf,fkb vfxdtyt,kbc vmjyt htubjyt,b^ vfuhfv fctsb 
htubjyt,bc cb[ibht uhffabc ,einert,ib 1$5-]th eahj [ibhbf yjhvfkeh 
uhffabc ,einert,ib^ dblht wbcnehfl ufhlfmvybkib& cfiefkj 
vfxdtyt,kbc vmjyt htubjyt,b 3-]th eahj [ibhbf wbcnehb ajkbrekt,b 
iblf strf ufhcib^ dblht yjhvek uhffabc ,einert,ib& bcbw eylf 
fqbybiyjc^ hjv iblf strf ufhcbc cfiefkj htubujyt,b wbcneh 
,einert,ib ofhvjlutybkbf vt-4-5-6-7-8 rkfct,bs^ [jkj yjhvek uhffabc 
,einert,ib v[jkjl vt-4-5 rkfct,bs& 
hfw itt[t,f iblf strf ufhcbc cbcmbc vfqfkb ybiybc ufvjv[fndtkb vt-
9-10 rkfct,bc uhffabc ,einert,ib fctsb rkfcbc htubjyt,ib^ bctdt 
 154
hjujhw cfiefkj cbcmbc vfxdtyt,tkb vt-6-7-8 rkfcbc htubjyt,b uhffabc 
,einert,ib cfthsjl fh fhbc& 
.jdtkbdt ptvjsofhvjlutybkb bvfc exdtyt,c^ hjv cfidbkjcyjc nfybc 
vbjvt,bc lhjc cfrdthw[bc wbcnehfl ufhlfmvybk ajkbrekt,bc iblf 
strf ufhcb ufwbkt,bs eahj cmtkbf^ dblht yjhvfkeh uhffabc 
,einerib& 
/bcnjkjubehb ufvjrdktdbc cfae'dtkpt lflubylf^ hjv yjhvfkehb 
uhffabc ,einerbc iblf strf ufhcbc e]htlt,b ofhvjlutybkbf vwbht 
pjvbc sbsbcnfhbc ajhvbc ,bhsdt,bc itvwdtkb itlfht,bs vtx[thfl 
ufykfut,ekb strf e]htlt,bs& fv e]htlt,bc vybidytkdfyb yfobkb itbwfdc 
celfyabkeh kbgblt,c^ hjvkt,bw ofhvjlutybkbf egbhfntcfl odhbkb 
odtst,bc cf[bs^ hjvkt,bw vjsfdct,ekbf egbhfntcfl ,bhsdt,bc 
cbf[kjdtc fhct,ek gthbrfhbek cbdhwtib& 
wbcnehfl ufylfmvybkb uhffabc ,einerbc iblf strf ufhcbc 
e]htlt,bc lblb evhfdktcj,f pjvt,bs 1$5-]th fy 2-]th lblbf^ dblht 
yjhvekb uhffabc ,einerbc tc e]htlt,b^ thsvfytssfy vzblhjl  
vlt,fhtj,ty bvltyfl^ hjv s[tk fyfsfkib^ hjvkt,bw strf e]htlt,bc ths 
ihtl fhbc ofhvjlutybkb^ tmcnhfwtkekehb vfmnhbmcb 'ytkfl dkbylt,f^ 
ufycfresht,bs vybidytkjdfybf bc ufhtvjt,f^ hjv wbcnehfl ufhlfmvybkb 
,einert,bc strf ufhcbc sbsmvbc .dtkf e]htlb itbwfdc celfyjabkehb 
kbgblt,bc cfiefkj pjvbc odtst,c^ hjvkt,bw lbaepehfl fdct,c strf 
e]htlbc wbnjgkfpvfc& 
hjujhw wyj,bkbf^ tcnhflbjkc^ hjvkbc cbystpbw iblf strf 
e]htlt,ib [lt,f w[bvjdfyb v;fdt,bc nhbukbwthblt,bc lf t&o& 
ytbhnhfkehb w[bvt,bc itvwdtkb /jhvjybf^ hjvtksf ufvjdkbyt,fw 
mcjdbkib obstkb celfybs [lt,f& fvudfhfl^ ptvjs vj[ctybt,ekb 
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celfyjabkehb kbgblt,b tcnhbjkbc vfhrthfl bsdkt,f lf vbcb 
hfjltyj,f tmdbdfktynehbf tcnhbjkbc hfjltyj,bcf& 
fmtlfy ufvjvlbyfht^ celfyabkehb kbgblt,bc itvwdtkj,bc 
c[dflfc[df vfxddtyt,tkb iblf strf ufhcbc e]htlt,ib uhffabc ,einerc lf 
wbcnehfl ufhlfmvybk ,einerc ijhbc ufyc[dfdt,ekbf lf tc ufyc[dfdt,f 
vlujvfhtj,c vfcib^ hjv wbcnehfl ufhlfmvybkb ,einerbc iblf strf 
ufhcbc sbsmvbc .dtkf e]htlb itbwfdc celfyjabkeh kbgblt,c^ t&b& 
tcnhbjkc lf .dtkf fctsb e]htlbc wbnjgkfpvf uflfdct,ekbf 
lfcf[tkt,ekb kbgblt,bs^ [jkj uhffabc ,einerbc iblf strf ufhcbc 
vybidytkjdfyb yfobkb (hjujhw wbcnehib^ bct yjhvfib) itbwfdc 
celfyjabkehb kbgblt,bc odhbkb odtst,bc cf[bs^ hjvkt,bw fh fdct,ty 
strf e]htlbc wbnjgkfpvfc& .jdtkbdt ptvjsmvekbc cfae'dtkpt eylf 
ufrtsltc vybidytkjdfyb lfcrdyf% 
220.  cfidbkjyjc nfybc vbjvt,bc lhjc wbcnehfl ufhlfmvybkb 
uhffabc ,einerbc rtlkbc iblf strf ufhcb ufcmtkt,ekbf lf bc 
thsyf[tdfh]th eahj cmtkbf^ dblht yjhvfkehb uhffabc ,einerbc 
iblf strf ufhcb& 
221.  wbcnehfl ufhlfmvybkb uhffabc ,einerbc iblf strf ufhcb 
itbwfdc tcnhbjkbc vjhajkjubeh tmdbdfktync celfyjabkeh 
kbgblt,bc ufwbkt,bs vtn hfjltyj,fc^ dblht yjhvekb uhffabc 
,einerbc iblf strf ufhcb& 
222.  wbcnehfl ufhlfmvybkb ,einerbc strf ufhcbc vtnb cbcmt lf 
vfcib celfyjabkehb kbgblt,bc vtnb hfjltyj,bc fhct,j,f 
yjhvfkehb uhffabc ,einerbc iblf strf ufhcsfy itlfht,bs 
vbesbst,c^ hjv wbcnehfl ufhlfmvybkb uhffabc ,einerbc iblf 
strf ufhcib eahj byntycbehbf fylhjutyt,bc cbystpb& 
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4&4& wbcnehfl ufufybtht,ekb ,einert,bc 
uhfyekjpehb e]htlt,bc vjwekj,f 
 
xfnfht,ekb ufvjrdktdt,bc itltufl ufvjbhrdf^ hjv wbcnehfl 
ufufybtht,ekb ,einert,bc uhfyekjpehb ihbc cbcmbc cfiefkj 
vfxdtyt,tkb njkbf 44^2 vrv-c& vfs ijhbc vbybvfkehb vfxdtyt,tkbf 19^4 
vrv^ vfmcbvfkehb - 69 vrv& uhfyekjpehb ihbc e]htlt,bc vjwekj,bc 
cfiefkj vfxdtyt,tkb njkbf 196^48 vrv3& vfs ijhbc vjwekj,bc 
vbvyfbkehb vfxdtyt,tkb njkbf 1^36 vrv3-bc^ vfmcbvfkehb njkbf 391^6 vrv3-
bc& vbqt,ekb dfhbfwbekb hbublfy ufvjb.j 10 rkfcb% +^ ++^ +++^ +|^ |^ |+^ 
|++^ |+++^ +\ lf \ rkfct,b& + rkfcc itflutyc uhfyekjpehb e]htlt,b^ 
hjvtksf vjwekj,f njkbf 1^36-40^42 vrv3-bc^ ++ rkfcc itflutyty 
uhfyekjpehb e]htlt,b vjwekj,bs 40^42-79^26 vrv3^ +++ rkfcc - 79^26-
118^32 vrv3-bc^ +| rkfcc 118^32-157^38 vrv3-bc^ | rkfcc 157^38-196^44 vrv3-bc^ |+ 
rkfcc - 196^44-235^5 vrv3-bc^ |++ rkfcc 235^5-274^56 vrv3-bc^ |+++ rkfcc - 
274^56-313^62 vrv3-bc^ +\ rkfcc 313^62-352^68 vrv3-bc lf \ rkfcc itflutyty 
uhfyekjpebh e]htlt,b^ hjvtksf vjwekj,f njkbf 352^68-3916 vrv3-bc 
(w[hbkb 14^ vhelb 35)& 
+ rkfcib itvfdfkb uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f 
njkbf 1^36-40^62 vrv3-bc xfbsdfkf vwbht pjvbc e]htlt,fl& ++ lf +++ 
rkfcib itvfdfkb uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 
40^42-118^32 vrv3-bc^ xfbsdfkf cfiefkj pjvbc e]htlt,fl& +|^ |^ |+ rkfcib 
itvfdfk uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 118^32-235^5 
vrv3-bc^ xfbsdfkf itlfht,bs lblb pjvbc e]htlt,fl& |++-|+++-+\ lf \ 
rkfcib itvfdfkb uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 
(235^5-391^6) vrv3-bc^ xfbsdfkf lblb pjvbc e]htlt,fl& 
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xfvjsdkbkb rkfct,blfy vjlehbf lf cb[ibhbs gbhdtk flubkptf 
cfiefkj pjvbc +++ rkfcbc e]htlt,b vjwekj,bs 79^26-118^32 vrv3 - 
42^87~& 
 
wbcnehfl ufufybtht,ekb,einerbc  
uhfyekjpehb e]htlt,bc vjwekj,f 
w[hbkb 14 
hbub rkfct,b uhfyekjpehb e]htlt,bc vjwekj,f 
+ 1^36 - 40^42 163 - 8^64~ 
++ 40^42 - 79^26 398 - 21^09~ 
+++ 79^26 - 118^32 809 - 42^87~ 
+\ 118^32 - 157^38 133 - 7^05~ 
| 157^38 - 196^44 96 - 5^07~ 
|+ 196^44 - 235^5 82 - 4^34~ 
|++ 235^5 - 274^56 70 - 3^71~ 
|+++ 274^56 - 313^62 63 - 3^34~ 
+\ 313^62 - 352^68 37 - 1^96~ 
\ 352^18 - 391^6 36 - 1^91~ 
 
wbcnehfl ufufybtht,ekb uhffabc ,einert,bc uhfyekjpehb e]htlt,bc 
vjwekj,f 
vhelb =35 
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cb[ibhbs vtjht flubkptf ++ rkfcbc cfiefkj pjvbc e]htlt,b 
vjwejk,bs 40^42-79^26 vrv3  lf itflutyc  21^09~-c& lfyfhxty rkfct,ib 
sfyf,hfl lf sfylfsfyj,bs brkt,c uhfyekjpehb e]htlt,bc cb[ibht& 
fmtlfy + lf +| rkfcib uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,ff 16^36-
40^42 vrv3 lf 118^32-157^38 vrv3 itflutyty 8^64~ lf 7^05~-c* |^ |+^ |++ lf |+++ 
rkfct,ib uhfyekj[ehb e]htlt,b^ hjvtksf vjwekj,f itcf,fvbcfl fhbc 
157^38-196^44 vrv3^ 196^44-235^5 vrv3^ 235^5-274^56 vrv3^ 274^56-313^62 vrv3 
itflutyty itcf,fvbcfl 5^07~^ 4^34~^ 3^71~ lf 3^34~-c& +\ lf \ rkfct,ib 
uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 313^62-352^8 vrv3-c lf 
352^68-391^6 vrv3-c cb[ibhbs fhbc vrdtshfl itvwbht,ekb 1^96~ lf 1^91~& 
xfnfht,ekb ufvjrdktdbc itltufl ufvjbhrdf^ hjv wbcnehfl 
ufufybtht,ek ,einert,ib uhfyekjpehb e]htlt,bc yf[tdfhpt ,tdhfl 
vtnc - 63^96~-c itflutyc ++ lf +++ rkfcbc cfiefkj pjvbc e]htlt,b* 
16^48~-c fye ths vt[estlpt wjnf yfrkt,c itflutyc +|^ | lf |+ rkfcbc 
itlfht,bs lblb pjvbc e]htlt,b* vwbht hfjltyj,bs fhbc |++-|+++-+\-\ 
rkfcbc lblb pjvbc uhfyekjpehb e]htlt,b lf itflutyc 10^82~-c& vwbht 
hfjltyj,bs fhbc fuhtsdt + rkfcbc vwbht pjvbc e]htlt,b lf itflutyc 
8^64~-c& 
gfhfktkehfl rjynhjkbc vbpybs ufvjdbrdkbts yjhvekb 
ajkbrekbc uhfyekjpehb e]htlt,bc vjwekj,f& cfiefkj vfxdtyt,tkb 
fhbc 59^78 vrv3& vfs ijhbc vbybvfkehb vfxdtyt,tkb 1^36 vrv3-^ vfmcbvfkehb 
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118^32 vrv3-& vbqt,ekb dfhbfwbekb hbublfy ufvjb.j 3 rkfcb% +^ ++^ +++& 1 
rkfcc itlfutyty uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 
1^36-40^42 vrv3-^ ++ rkfcb itflutyc uhfyekjpehb e]htlt,b vjwekj,bs 
40^42-79^26 vrv3-^ +++ rkfcc - uhfyekjpehb e]htlt,b vjwekj,bs 79^26-
118^32 vrv3- (w[hbkb 15^ vhelb 36)& 
xfvjsdkbkb rkfct,blfy vjlehbf lf cb[ibhbs gbhdtk flubkptf 
vwbht pjvbc + rkfcbc e]htlt,b vjwekj,bs 1^36-40^42 vrv3- lf njkbf 
58^89~-c^ cb[ibhbs vtjht flubkptf cfiefkj pjvbc ++ rkfcbc e]htlt,b 
vjwekj,bs 40^42-79^26 vrv3 lf njkbf 23^89~& cb[ibhbs vtcfvt flubkptf 
cfiefkj pjvbc +++ rkfcbc e]htlt,b vjwekj,bs 79^26-118^32 vrv3 lf 
njkbf 17^22~-bc& 
xfnfht,ekb ufvjrdktdbc itlufl ufvjbhrdf^ hjv yjhvekb 
cfrdthw[bc yjhvekb ajkbrekbc uhfyekjpehb e]htlt,bc yf[tdfhpt 
vtnb 58^89~ ofhvjlutybkbf vwbht pjvbc e]htlt,bs^ lfyfhxtyb 41~ 
itflutyc cfiefkj pjvbc ++ lf +++ rkfcbc e]htlt,c& 
 
yjhvfkehb uhffabc ,einerbc  
uhfyekjpehb e]htlt,bc vjwekj,f 
w[hbkb 15 
hbub rkfct,b uhfyekjpehb e]htlt,bc vjwekj,f 
+ 1^36 - 40^42 106 - 58^89~ 
++ 40^42 - 79^26 43 - 23^89~ 
+++ 79^26 - 118^32 31 - 17^22~ 
+\ 118^32 - 157^38 - 
| 157^38 - 196^44 - 
|+ 196^44 - 235^5 - 
|++ 235^5 - 274^56 - 
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|+++ 274^56 - 313^62 - 
+\ 313^62 - 352^68 - 
\ 352^18 - 391^6 - 
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yjhvfkehb uhffabc ,einert,bc uhfyekjpehb e]htlt,bc vjwekj,f 
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4&4&2& uhfyekjpehb e]htlt,bc ,bhsdt,bc gkjblj,bc vfxdtyt,kt,b  
cfidbkjcyjc nfybc vbjvt,bc lhjc 
 
jgthfwbek vfcfkfib (cfidbkjcyjc nfybc vbjvbs 
lffdflt,ekb 73 ufvjrdktekb gfwbtynblfy) cfrdthw[tt,ib 
26 itvs[dtdfib fqvjxylf vjpfhlb fy uhffabc ,einerbc 
cnflbfib v.jab ajkbrekb& ufvjvlbyfht bmblfy^ hjv 
ajkbrekt,bc ufvjvaty uhfyekjpeh e]htlt,ib 
vsfdhlt,f tcnhflbjkbc cbystpbc ghjwtcb^ [jkj 
tcnhflbjkb^ hjujhw lqtc cf,jkjjl uflfo.dtnbkbf^ 
fhbc /jhvjyb^ hjvkbc hfjltyj,bc vfnt,f fgbhj,t,c 
vbj,kfcnt,bc rthjdfy byntycbeh ufvhfdkt,fc^ hfcfw 
vj/.dt,f vbjvbc xfvj.fkb,t,f& xdty dbcfhut,kts 
ptvj[ctyt,ekb lfvs[dtdbs lf vbjvbc gbhj,t,ib 
ufvjdktybkb vpfhl ajkbrekcf lf uhffabc ,einert,ib 
ufydcfpqdhts uhfyekjpehb e]htlt,bc ufvhfdkt,bc 
fmnbdj,f^ hflufy se ufvjrdktek uhfyekjpeh e]htlsf 
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ijhbc cfidbkjcyjc nfybc vbjvt,bc lhjc fqvjxylt,f 
lfcf[tkt,ekb e]htlt,bc ufvhfdkt,bc eahj vfqfkb 
gjntywbfkb^ dblht vbjvt,bc ufhtit itvs[dtdt,ib& vfiby 
rbltd eahj vtnfl itb'kt,f vnrbwt,f bvbcf^ hjv 
cfidbkjcyjc nfybc vbjvt,b tcnhflbjklfvjrblt,ekb 
cbvcbdytt,bf& fctsb ufvjrdktdt,bc xfnfht,fc czbhlt,jlf 
vjcfvpflt,tkb veifj,f bvbc ufvjcfdktyfl^ se hjujhbf 
uhfyekjpehb e]htlt,bc ufvhfdkt,bc  vfxdtyt,kb vjpfhl 
ajkbrekcf lf uhffabc ,einerib vbjvt,bc fh fhct,j,bc 
itvs[dtdfib& fctsb tnfkjyb eylf itudtmvyf bvbnjv^ hjv 
[tkvbcfodljv kbnthfnehfib dth dyf[ts wyj,t,b 
uhfyekjpehb e]htlt,bc ufvhfdkt,bc gjntywbfkbc 
rdktdbc itltut,bc itcf[t,& cfzbhj b.j cfresfhb 
tnfkjybc itveifdt,f^ dbyfblfy fctsb vfcfkbc vbqt,f 
ufcfut,b vbptpt,bc ufvj jgthfwbek vfcfkfib 
ite'kt,tkbf^ fvbnjv xdty vbth vfcfkf fqt,ekbf 
cfcfvfhskj tmcgthnbpbc ,behjib ufrdtsbkb  f[fkb 
nhfdvbcfufy cohfafl ufhlfwdkbkb 28-40 o& fcfrbc 11 
mfkbcfufy^ hjvkt,cfw fh /mjylfs fhw cfidbkjcyjc lf 
fhw cfrdthw[tt,bc gfjkjubf lf hjvkt,ibw fqvjxylf 9 
itvs[dtdfib  uhffabc ,einerb^ 2 itvs[dtdfib vjpfhlb 
ajkbrekb& 
uhfyekjpehb e]htlt,bc ,bhsdt,bc gkjblj,bc vfxdtdyt,kt,bc 
ufycfpqdhbcfsdbc cfzbhj b.j gthbathbek cbc[kib fhct,ekb vwbht 
pjvbc kbvajwbnt,ib lyv-bc hfjltyj,bc ufycfpqdhf& fv vbpybs hjujhw 
jgthfwbekb^ bct ctmwbehb vfcfkbcfufy lfvpflt,ek ajkutybc  htfmwbbs 
vbqt,ek fyfskt,ib fhct,ek cbc[kbc vbkt,bc cfyfsehbc cbc[kib TAS 
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Laits fgfhfnbs ufycfpqdhekb b.j 25 vobat kbvajwbnbc gkjblj,f& 
ufvjbhrdf^ hjv lfcf[tkt,ek kbvjwbnt,ib lyv-bc hfjltyj,bc cfiefkj 
vfxdtyt,tkbf 0^11 gt& (2n) lfcf[tkt,ekb wbahb vbxytekbf vwbht pjvbc 
vobat kbvajwbnt,bc lyv-bc lbgkjblehb hfjltyj,bc vfxdtyt,kbc 
tnfkjyfl& 
xfnfht,ekb rdktdbc itltufl ufvjbhrdf^ hjv ctmwbehb vfcfkbc 
uhffabc ,einert,cf lf vjpfhl ajkbrekib thsyfbhbf lbgkjblehb lf 
ntnhfgkjblehb ,bhsdt,bc itvwdtkb uhfyekjpehb e]htlt,bc 
hfjltyj,f& lbgkjblehb ,bhsdt,bc hfjltyj,f itflutyc 92~-c& 
ntnhfgkjblehb ,bhsdt,bc hfjltyj,f^ hjvtkibw lyv itflutyc 0^22 
g&t& elhbc 4~-c& (1 lf 3) n-bc vfxdtyt,kt,bs lf[fcbfst,ekb kbvajwbnt,b 
thsfl ofhvjflutylf 8~& 
ctmwbehb vfcfkblfy vbqt,ekb cfrdthw[tt,bc vjpfhl lf vobat 
uhffabc ,einert,ib lbgkjblehb 0^11 gt& lyv-bc hfjltyj,bs 
lf[fcbfst,tkb ,bhsdt,b itflutyc 88~-c^ 8~-bs fhbc ofhvjlutybkb 
ntnhfgkjblehb ,bhsdt,bc itvwdtkb uhfyekjpehb e]htlt,b& 
uhfyekjpehb e]htlt,bc ,bhsdt,bc vjwekj,bc ufycfpqdhfv ufvjfhrdbf^ 
hjv  ctmwbeh vffkfib vjpfhl lf uhffabc ,einerbc uhfyekjpehb 
e]htlt,bc ,bhsdt,bc uhffabc ,einerbc cfiefkj vfxdtyt,tkb elhbc 14^8 
vrv3-c& vbybvehb 38 vrv3-c^ vfmcbvehb 391^6 vrv3-c& dfhbfwbekb hbublfy 
ufvj.jabkbf 10 rkfcb^ hjvtksfufy vwbht pjvbc ,bhsdt,bc itvwdtk 
rkfct,fl vbdbxybts vt-3-4 rkfct,b^ hjvk,ibw ,bhsdt,bc vjwekj,f 79^ 26 - 
157^38 vrv3-bf& cfiefkj pjvbc rkfct,fl vbxytekbf vt-5-6-7 ]ueabc 
rkfct,b^ hjvkt,cfw vbtresdyt,f 157^38-274^56 vrv3-c vjwekj,bc vmjyt 
,bhsdt,b& vt-8-9-10 rkfcib itvfdfkb ,bhsdt,b^ hjvtksf vjwekj,f 274^56-
391^6 vrv3-bc njkbf^ vbtresdytf lblb pjvbc ,bhsdt,c& 
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uhfyekjpehb e]htlt,bc ,bhsdt,bc vjwekj,bc vfxdtyt,kt,bcf lf 
gkjblj,bc vfxdtyt,kt,bc itflht,fv ufvjfhrdbf^ hjv ctmwbeh vfcfkfib 
cfiefkj pjvbc ,bhsdt,b^ hjvkt,ibw lyv-bc hfjltyj,f     2 lf 3-n-bs 
ufybcfpqdht,f^ itflutyc 92~-c^ lblb pjvbc ,bhsdt,b^ hjvkt,ibw lyv-bc 
hfjltyj,f 0^22 g&t& fye 4 n-bs ufybcfpqdht,f  lf itflutyc 8~-c& 
se ufdbsdfkbcobyt,s^ hjv ntnhfgjkehb ,bhsdt,b lyv-c 
ufjhvfut,ekb hfjltyj,bc itvwdtkbf^ [jkj lyv-bc ufjhvfut,bc lhjc fye 
vnjpbc wbrkib xfhsdbc ghjwtcib e]htlbc pjvt,b lblbf^ chekbfl 
yfstkbf^ hjv /bgthlbgkjblehb fye ntnhfgkjblehb lf cfiefkj 
vjwekj,bc ,bhsdt,b thsb lf bubdtf lf uhfyekjpeh e]htlt,ib ,bhsdt,b^ 
hjvtksf vjwekj,f 157^38 - 235^5 vrv3-bc njkbf^ ofhvjflutyc 
lbgkjblehc lf itflutc 88~-c& [jkj ntnhfgkjblehb fye vbnjpbc 
wbrkib xfhsekb ,bhsdt,bc hfjltyj,fv^ hjvtksf vjwekj,fw 274^56-
391^6 vrv3-bc njkbf^ itflubyf 8~& 
jgthfwbekb vfcfkbc rdktdbc itltufl ufvjbhrdf^ hjv 26 
itvs[dtdblfy 18-ib thsljekfl fhbc ufvjdktybkb vjpfhlb ajkbrekb lf 
uhffabc ,einerb^ 8 itvs[dtdfib v[jkjl uhffabc ,einerb 4-5 
uffmnbdt,ekb ghbvjhnekb ajkberkbs^ hjvtksf ijhbcfw ljvbyfynb 
ajkbrekbc bltynbabrfwbf fh vj[th[lf& uhfyekjpehb e]htlt,bc 
pjvt,b lf vfsb ,bhsdt,bc gkjblj,bc vfxdtyt,tkb vjpfhl ajkbrekt,cf 
lf uhffabc ,einert,ib thsyfbhb cb[ibhbs ufvjdkbylf (hfvjltybvt 
itvs[dtdfib ufyc[dfdt,f b.j 1 fy 2)& fctsb bltynehj,bc ufvj ,bhsdt,bc 
uhfyekjpehb e]htlt,bc ,bhsdt,bc vjwekj,f lf gkjblj,bc 
vfxdtyt,kt,bc wfk-wfkrt ofhvjlutyf obyfvlt,fht yfihjvib ajhvfkehb 
bmyt,jlf lf fvbnjv ptlvtnbf& fqybiyekbc ufvj jgthfwbekb vfcfkbc 
rdktdbc itltut,bc jgthfwbek vfcfkfib vpfhlb ajkbrekcf lf uhffabc 
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,einerbc uhfyekjpehb e]htlt,bc ,bhsdt,bc vjwekj,bc lf gkjblj,bc 
ufycfpqdhbc itltut,b ofhvjlutybkbf thsfl& 
xfnfhtekb rdktdbc itltufl ufvjbhrdf jgthfwbek vfcfkfib vjpfhl 
lf phlfchekb ajkbrekbc lbgkjlehb ,bhsdt,bc vfxdtyt,tkb 78~-bf^ 
ntnhfgkjblehb - 19~& 
se lfdeidt,s^ hjv 3n-bs lf[fcbfst,tkb ,bhsdt,b /bgthlbgkjb-
lehbf lf ntnhgkjblehfl nhfycajhvfwbbc afpfibf^ vfiby bcbw 
lfeidfs^ hjv /bgthlbgkjbleh ,bhsdt,c itbwfdc uhfyekjpehb 
e]htlt,bc 22~ fye fv e]htlt,bc sbsmvbc 1$5& uhfyekjpehb e]htlt,bc 
,bhsdt,bc vjwekj,bc ufycfpqdhbc cfae'dtkpt bhrdtdf^ hjv cfiefkj 
pjvbc e]htlt,b^ hjvtksf vjwekj,fw 157^38-274^56 vrv3-bf lbgkjbleh 
e]htlt,c tcflfut,f lf fh f[fcbfst,c vbnjpbc wbrkib xfhsdbc 
vjhajkjubehb ybiyt,b^ [jkj lblb pjvbc uhfyekjpehb e]htlt,b^ 
hjvtksf vjwekj,f 2355-391^6 vrv3-bf^ lyv-bc hfjltyj,f 0^22-bf lf 
f[fcbfst,c vjhajkjubehfl ntnhfgkjblehj,bc ybiyt,b& 
fvudfhfl^ cfidbkjcjyc nfyib vbjvt,bc fhct,j,bc lhjc cfrdthw[tib 
vjpfhl lf uhffabc ,einerbc uhfyekjpehb e]htlt,bc ufvhfdkt,bc 
gjntywbfkb vfqfkbf lf ufvhfdkt,flb e]htlt,b itflutyc .dtkf 
lfcf[tkt,ekb e]htlbc 1$4-c& 
ptvjs ofhvjlutybkb vjyfwtvt,bc itlfht,f c[df fdnjht,bc 
vjyfwtvt,sfy cfvoe[fhjl ite'kt,tkb [lt,f^ hflufy hjujhw erdt 
dsmdbs^ uhfyekjpehb e]htlt,bc ufvhfdkt,bc gjntywbfkb fye 
gkjblj,bc ufycfpqdhf lqtvlt fhfdbc eofhvjt,bf& vbe[tlfdfl fvbcf^ 
ufvjvlbyfht bmtlfy^ hjv vbjvt,bc ufvjvodtdb tcnhflbjkbc zfh,b 
hfjltyj,f itb'kt,f ofhvjbmvyfc v[jkjl uhfyekjpehb e]htlt,bc 
/bgthaeymwbbc itvs[dtdfib xdtyc vbth xfnfht,ekb rdktdbc itltut,b 
gbhdtkbf^ hjvtkbw afmnj,hbdfl v.fh cfae'dtkc emvybc lt,ekt,fc bvbc 
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sfj,fpt^ hjv vbjvt,b tcnhflbjkfvjrblt,ekb cbvcbdytt,bf& xdty vbth 
vbqt,ekb itltut,c lblb vybidytkj,f t'ktdf erfyfcrytkb sfj,bc 
gfwbtynt,bc tmjcrjgbehb rdktdbc gbhj,t,ib^ hflufy ef[ktcb tmjcrjgbbc 
itltut,b fdktyc ajkbrekbc vlujvfhtj,fc vbcb gthcbcntywbbc htfkj,c^ 
ljvbyfynehb vjpfhlb ajkbrekt,bc sfdbct,eht,t,c^ thslhjekfl 
hfvjltybvt ljvbyfynehb ajkbrekbc lf .dtkf fv vjyfwtvbc trdbdfktynbf 
xdty vbth uhfyekjpehb e]htlt,bc rdktdbc itltut,b& 
1& cfidbkjcyjc vbjvt,bc lhjc vjpfhlb lf uhffabc ,einerbc 
e]htlt,bc ufvhfdkt,bc gjntywbfkb 2^5-]th vfqfkbf fyfkjubeh 
vfxdtyt,kt,sfy itlfht,bs^ hjvkt,bw f[fcbfst,c vjpfhl lf uhffabc 
,einerbc cfidbkjcyjc nfyib vbjvt,bc fhfhct,j,bc itvs[dtdfib& 
2& xdty vbth ufvjdktybkb afmnb uhfyekjpeh e]htlt,ib ,bhsdt,bc 
gkjblj,bc vfqfkb vfxdtyt,kt,bc itcf[t, vbesbst,c fv e]htlt,bc 
/bgthaeymwbfc^ hfw tcnhflbjkbc uf'kbtht,ekb cbystpbc 
trdbdfktynehbf& 
 
 
 
4&5& wbcnehfl ufufybtht,ek ,einert,ib tmcythbc  
c[tekfrt,bc vjwekj,f 
 
xfnfht,ekb vjhajvtnhekb ufvjrdktdbc itltufl ufvjbhrdf^ hjv 
wbcnehfl ufufybtht,ek uhffabc ,einert,ib tmcythbc c[tekfrt,bc 
vjwekj,bc cfiefkj vfxdtyt,tkb elhbc 1698 vrv3-c& vfs ijhbc vbybfkehb 
108 vrv3-c^ vfmcbvfkehb 3290 vrv3-c& vbqt,ekb dfhbfwbekb hbublfy 
ufvj.jabkbf 10 rkfcb% +^ ++^ +++^ +|^ |^ |+^ |++^ |+++^ +\ lf \& + rkfcc 
itflutyc tmcythbc [tekfrt,b^ hjvtksf vjwekj,f fhbc 108-426^2 vrv3^ ++ 
rkfcc tmcythbc c[tekfrt,b - 426^2-744^4 vrv3 vjwekj,bs^ +++ rkfcc 
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744^4-1068^6 vrv3-bs^ +| rkfcc 1068^6-1380^8 vrv3-bs^ | rkfcc 1380^8 - 1699 vrv3-
bs^ |+ rkfcc 1699-2017^2 vrv3-vs^ |++ rkfcc 2017^2 - 2335^4 vrv3-bs^ |+++ 
rkfcc 2335^4-2653^6 vrv3-bs^ +\ rkfcc 2653^6-2971^8 vrv3-bs^ \ rkfcc rb 
itflutyty tmchythbc c[tekfrt,b 2971^8-3290 vrv3-bs vjwekj,bs& 
/bcnjkjubehb^ tktmnhjyekb vbrhjcrjgbs lf vjhajvtnhbekb 
rdktdbc itltufl rkfct,b itafclf itvltuyfbhfl% + rkfcib itvfdfkb 
tmcythbc c[tekfrt,b^ hjvtksf vjwekj,f 108-426^2 vrv3 xfbsdfkf vwbht 
pjvbhc c[tekfrt,fl* ++ lf +++ rkfcib itvfdfkb tmcythbc c[tekfrt,b^ 
hjvtksf vjwekj,f 426^2-1068 vrv3-bf xfbsdfkf cfiefkj pjvbc 
c[tekfrt,fl* +|^ |^ |+ rkfcbc c[tekfrt,b vjwekj,bs 1068^6-2017^2 vrv3 
itafclf itlfht,bs lblb pjvbc c[tekfrt,fl* |++^ |+++^ +\ lf \ rkfcbc 
tmctythbc c[tekfrt,b rb^ hjvtksf vjwekj,ff 2017^2-3290 vrv3 itafclf 
lblb pjvbc c[tekfrt,fl (w[hbkb 16 lf vhelb 37)& 
xfvjsdkbkb rkfct,blfy vjlehbf^ cb[ibhbs gbhdtk flubkptf lf 
itflutyc yf[tdfhpt vtnc - 55^71~-c  + rkfcbc vwbht pjvbc tmcythbc 
c[tekfrt,b^ hjvtksf vjwekj,f njkbf 108-426^2 vrv3-bc& 
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w[hbkb 16 
wbcnehfl ufufybtht,ek uhffabc ,einerbc uhfyekjpeh  
ihtib tmcythbc c[tekfrt,bc vjwekj,f 
hbub rkfct,b tmcythbc c[tekfrt,bc 
vjwekj,f vrv3-ib- 
+ 108-426^2 468 - 55^71~ 
++ 426^2-744^4 132 - 15^71~ 
+++ 744^4-1062^6 72 - 8^57~ 
+| 1062^6-1380^8 24 - 2^86~ 
| 1380^8-1699 24 - 2^86~ 
|+ 1699-2017^2 24 - 2^86~ 
|++ 2017^2-2335^4 24 - 2^86~ 
|+++ 2335^4-2653^6 24 - 2^86~ 
 +\ 2653^6-2971^8 24 - 2^86~ 
\ 2971^8-3290 24 - 2^86~ 
 
wbcnehfl ufufybtht,ekb uhffabc ,einert,bc uhfyekjpeh ihtib 
tmcythbc c[tekfrt,bc vjwekj,f 
vhelb 37 
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 cb[ibhbs vt-2 flubkptf ++ rkfcbc tmcythbc c[tekfrt,b vjwkj,bs 
426^2-744^4 vrv3 lf itflutyc 15^71~-c& cb[ibhbs vt-3 flubkptf +++ rkfcbc 
tmcythbc c[tekfrt,b vjwekj,bs 744^4-1062^6 vrv3 lf itflutyc 8^57~-c& 
lfyfhxty rkfct,ib +|^ |^ |+^ |++^ |+++^ +\ lf \ fhbc ufthsbfyt,ekb thsyfbhb 
cb[ibhbc vmjyt tmcythbc c[tekfrt,b vjwekj,bs% +\ rkfcib 1062^6-1380^8 
vrv3^ | rkfcib 1380^8-1699 vrv3^ |+ rkfcib 1699-2017^2 vrv3^ |++ rkfcib 2017^2-
2335^4 vrv3^^ |+++ rkfcib 2335^4-2653^6 vrv3^ +\ rjfcib 2653^6-2971^8 vrv3^ lf 
\ rkfcib 2971^8-3290 vrv3 tmcythbc c[tekfrt,b& 
xfnfht,ekb ufvjrdktdt,bc itltufl ufvjbhrdf^ hjv wbcnehfl 
ufufybtht,ekb ,einert,bc uhfyekjpeh ihtib tmcythbc c[tekfrt,c 
ijhbc yf[tdfhpt vtnc - 55^71~-c itflutyc + rkfcbc vwbht pjvbc 
c[tekfrt,b^ 24^29~-c fye ths vtjs[tlc itflutyc ++-+++ rkfct,bc 
cfiefkj pjvbc tmcythbc c[tekfrt,b&^ [jkj lfyfhxtyb itlfht,bs lblb 
lf lblb pjvbc tmcythbc c[tekfrt,b ud[dlt,f sfyf,fhb cb[ibhbs& 
xdty vbth gfhfktkehfl wbcnehb ajkbrekt,bc uhfyekjpeh ihtib 
tmcythbc c[tekfrt,bc vjwekj,bc ufpjvdf xfnfhlf udfvehb vfcfkblfy 
fqt,ek yjhvek cfrdthw[tt,ib yjhvekb ajkbrekt,bc lf uhffabc 
,einerbc uhfyekjpehb ihbc tmcythbc c[tekfrt,bc vjwekj,bc rdktdf& 
hjujhw ufvjrdktdt,blfy xfyc^ yjhvekb ,einerbc tmcythbc c[tekfrt,bc 
cfiefkj vjwekj,f elhbc 585^3 vrv3-c& vfs ijhbc vbybvfkehb 
vfxdtyt,tkb njkbf 108 vrv3-bc^ vfmcbvfkehb vfxdtyt,tkb njkbf 1062^6 
vrv3-bc^ vbqt,ekb dfhbfwbekb hbublfy ufvj.jabkbf 3 rkfcb% +^ ++ lf 
+++ rkfct,b& + rkfcc itflutyc yjhvekb ,einert,bc tmcythbc 
c[tekfrt,b vjwekj,bs 108 - 426^2 vrv3^ ++ rkfcc - 426^2-744^4 vrv3-bc^ +++ 
rkfcc 744^4-1068^6 vrv3-bc vjwekj,bc vmjyt tmcythbc c[tekfrt,b (w[hbkb 
17^ vhelb 38)& 
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xfvjsdkbkb rkfct,blfy vjlehbf^ cb[ibhbs gbhdtk flubkptf lf 
itflutyc sbsmvbc cfv vtjs[tlc 14^42~-c + rkfcbc vwbht pjvbc tmcythbc 
c[tekfrt,b^ hjvtksf vjwekj,f njkbf 108 - 426^2 vrv3-bc& cb[ibhbs 
vtjht flubkptf lf itflutyc ths vtjs[tlc 30^8~-c ++ rkfcbc cfiefkj 
pjvbc tmcythbc c[tekfrt,b^ hjvtksf vjwekj,f 426^2-744^4 vrv3-bc 
njkbf& evwbhtcb hfjltyj,bs fhbc +++ rkfcbc cfiefkj pjvbc tmcythbc 
c[tekfrt,b lf itflutyc 4^8~-c^ hjvtksf vjwekj,f njkbf 744^4-1068^6 
vrv3-c& 
ufvjrdktdbs lflubylf^ hjv yjhvekb ,einerbc tmcythbc c[tekfrt,b 
fhbc sbsmvbc cfv vtjs[tlib - 64^4~-ib vwbht pjvbc^ [jkj 35^6~-ib^ t&b& 
itvs[dtdfsf ths vtcfvtlpt vtnib - cfiefkj pjvbc e]htlt,b& 
ufcfsdfkbcobyt,tkbf bc c[dfj,f^ hjvtkbw fhct,j,c wbcnehfl 
ufhlfmvybkb uhffabc ,einert,bc tmcythbc c[tekfrt,cf lf udfvehb 
vfcfkblfy fvjrdtsbkb yjhvekb cfrdthw[tt,bc uhffabc ,einerbc 
tmcythbc c[tekfrt,bc vfxdtyt,kt,c ijhbc& 
itlfht,bc cfae'dtkpt bhrdtdf hjujhw wbcnehfl ufhlfmvybkb^ bct 
yjhvekb uhffabc ,einert,bc tmctythbc c[tekfrt,bc vjwekj,f 
itvjbafhukt,f lf,fkb vfxdtyt,kt,bs& 
 
yjhvekb ajkbrekfc^ uhffabc ,einert,bc tmcythbc  
c[tekfrt,bc vjwekj,f 
w[hbkb 17 
hbub rkfct,b tmcythbc c[tekfrt,bc 
vjwekj,f vrv3-ib- 
+ 108-426^2 67 - 64^4~ 
++ 426^2-744^4 32 - 30^81~ 
+++ 744^4-1068^6 5 - 4^8~ 
+| 1068^6-1380^8 - 
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| 1380^8-1699 - 
|+ 1699-2017^2 - 
|++ 2017^2-2335^4 - 
|+++ 2335^4-2653^6 - 
|+++ 2335^4-2653^6 - 
+\ 2653^6-2971^8 - 
\ 2971^8-3290 - 
yjhvekb ajkbrekbc^ uhffabc ,einerbc uhfyekjpeh ihtib  
tmcythbc c[tekfrt,bc vjwekj,f 
vhelb 38 
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wyj,bkbf^ hjv tmcythbc c[tekfrt,b itbwfdty uhfyekjpehb 
e]htlt,bc ctrhtnc^ ctrhtnbc itvflutykj,bc sdfkcfphbcbs lflutybkbf^ 
hjv vfcib egbhfntcb hfjltyj,bs fhbc tcnhflbjkb^ t&b& /jhvjyb^ 
hjvkbc cbystpbc vsfdfh flubkfl vbxytekbf uhfyekjpehb e]htlt,b& 
tmcythbc c[tekfrt,b afmnj,hbdfl ofhvjflutyty& ee]htlj 
htubjyt,c^ v[jkjl /jhvjybc itvwdtk htubjyt,c& tc htubjyt,b vrhsfkb 
tjpbyjabkehb vfcbc cf[bs fhbc ofhvjlutybkb^ hjvtkib [ibhfl 
dkbylt,f kbgbljutyehb odtst,b& 
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fqybiyekb ee]htlj htubjyt,bc bhudkbd sbsmvbc rfyjypjvbthfl 
ohbekfl fhbc ufykfut,ekb uhfyekjpehb e]htlt,b& itb'kt,f 
gbhbmbsfw bsmdfc^ hjv uhfyekjpehb e]htlt,bc ]ueat,bc wtynhib 
uhjdlt,f ptvj[ctyt,ekb vrhsfkb tjpbyjabkehb ctrhtnb& gbhdtkb  
eahj fcf[fdc ztivfhbnt,fc se vtjht fhct,bsb bc fhbc^ hjv 
cnhemnehekfl - /bcnjkjubehb sdfkcfphbcbs bcbyb ofhvjflutyc 
hjptnt,bc vcufdc vjhajkjubeh tktvtynt,c& afmnj,hbdfl tmcythbc 
c[tekfrt,b xylt,f uhffabc ,einert,bc vjvobat,bc gthbjlib lf vfsb 
hfjltyj,f sfylfsfy bvfnt,c jdekfwbbc gthbjlbc lflujvfvlt& yjhvbc 
gbhj,t,ib tmcythbc c[tekfrt,bc afhsj,b vth.tj,c 100 vrv2 1000 vrv2-bc 
afhukt,ib& xdtyc dfhbfwbek hbuib tmcythbc c[tekfrt,bc afhj,sbc 
vbyvfbkehb vfxdtyt,tkb elhbc 108 vrv2-c^ vfmcbvfkehb  vfxdtyt,tkb 1062^6 
vrv2-c& fvfsufy sbsmvbc cfv vtjs[tlc - 64^4~-c itflutyc tmcythbc 
cptekfrt,bc gbhdtkb rkfcbc vfxdtyt,kt,b^ hjvtksf vjwekj,f elhbc 
108-426^2 vrv3-c& lfyfhxtyb thsb vtjs[tlb ofhvjlutybkbf ++ lf +++ 
rkfct,bs^ hjvtksf ijhbc 35^6~-bs 426^2 vrv3 - 744^4 vrv3 vmjyt tmcythbc 
c[tekfrt,b& lf v[jkjl 4^8~-c ofhvjflutyc 744^4-1062^6 vrv3 vjwekj,bc 
vmjyt c[tekt,b& fvudfhfl^ yjhvfib tmcythbc c[tekfrt,bc vfxdtyt,kt,b 
lf,fkbf (gbhdtkb cfvb rkfcbs itvjbafhukt,f)^ hfw hjujhw xfyc (108-
1062^6 vrv3) ufvj[fnfdc uhffabc ,einerbc uhfyekjpehb e]htlt,bc 
yjhvfkeh aeymwbj,fc& 
cfidbkjcyjc nfybc vbjvt,bc lhjc ajkbrekt,bc cbcntvbc 
uhfyekjpehb e]htlt,bc ufhcib^ hjvtkbw hjujhw ptvjs b.j 
fqybiyekb cfrvfjl cmtkbf lf eahj cmtkb^ dblht yjhvfkeh uhffabc 
,einerib^ tmcythbc c[tekfrt,bc vjwekj,bc vfxdtyt,kt,b 
ofhvjlutybkbf 10 rkfcbs% +^ ++^ +++^ +|^ |^ |+^ |++^ |+++^ +\^ \ lf fhf 
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v[jhkjl gbhdtkb cfvb rkfcbs^ hjujhw tc yjhvfkeh uhffabc 
,eineribf& 
wbcnehfl ufhlfmvybkb uhffabc ,einert,ibw tmcythbc c[tekfrt,b 
evhfdktcj,f ofhvjlutybkbf js[b vt[estlbs - 70^9~& vfuhfv 
ufyc[dfdt,bs yjhvfkehb uhffabc ,einert,bcufy sbsmvbc sfyf,fhb 
hfjltyj,bs fhbc vt-4-lfy vt-8-vlt rkfcbc tmcythbc c[tekfrt,b^ hjvtksf 
vjwekj,fw 1062^6-3290 vrv3-bf 20~-c itflutyc& ufycfresht,bs 
vybidytkjdfybf +\ lf \ rkfcbc vfxdtyt,kt,bc mvjyt 2653^07-3290 vrv3-bc 
afhukt,ibf^ hjvtksf cb[ibht 6~-vlt (5^72~) fqotdc& fv vfqfkb 
vfxdtyt,kt,bc gbhj,t,ib ajkbrekehb wbcnt,bc rtlkt,bc uhfyekjpeh-
e]htljdfy ufhcib vrhsfkb tjpbyjabkehb /jvjutyehb vfcbc fept,bf^ 
hfw lfvf[fcbfst,tkfl eylf xfbsdfkjc cfidbkjcyjc nfybc vbjvt,bc 
lhjc wbcnehfl ufhlfmvybkb ajkbrekt,bcfsdbc& fqybiyekc 
flfcneht,c bc ufhtvjt,f^ hjv .dtkf ufvjrdktek ajkbrekeh wbcnfib 
thsb fy jhb vfbyw fhbc lblb pjvbc se vjwekj,bc vfqfkb vfxdtyt,kt,bc 
vmjyt tmcythbc c[tekfrb& se dbhoveyt,s bvfc^ hjv tmcythbc c[tekfrt,b 
uhfyekjpehb e]htlt,bc ctrhtnbf^ hjvtkbw tcnhflbjkc itbwfdc^ hfw 
erdt cf.jdtksfjl fhbc fqbfht,ekb^ vfiby eylf dbhoveyjs bcbw^ hjv 
lblb vjwekj,bc vmjyt tmcythbc c[tekfrt,bc itvwdtkj,f ajkbrekbc 
wbcnbc rtltkib vbesbst,c tcnhflbjkbc /bgthghjlemwbfc vj[ctyt,ek 
wbcnt,ib^ [jkj hflufy yjhvfkeh uhffabc ,einerib itlfht,bs lblb lf 
lblb vfxdtyt,kt,bc vmjyt tmcythbc c[tekfrt,b fh dkbylt,f^ vfiby 
chekbfl cfhoveyjf^ hjv wbcnehfl ufhlfmvybkb uhffabc ,einert,b fh 
ofhvjflutyc evjmvtlj ofhvjyfmvyc^ hjvtkibw gfhtymbvf fnhjabfc 
ufybwlbc hjujhw tc c[dflfc[df jhufyjsf ]bhrdkt,cf lf vfs cflbyfht,ib 
[lt,f^ t&o& htntywbekb wbcnt,bc xfv.fkb,t,bc lhjc^ fhfvtl uhffabc 
,einerbcufy ufydbsfht,ek wbcnt,ib [lt,f ajkbrekbc fhf eaeymwbj 
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yfisbc ithxtyf-htntywbf^ fhfvtl uhffabc ,einerbc bcts wbcnfl 
ufhlfmvyf^ hjvtkibw gfhtymbvf ghjkbathfwbfc ufybwlbc^ bc 
vjwekj,fib bvfnt,c^ fmnbehfl aeymwbj,c lf itcf,fvbcfl yjhvfkeh 
uhffabc ,einersfy itlfht,bs eahj vtnb hfjltyj,bc ctrhtnbc - 
tcnhflbjkbc ctrhtwbfc fofhvjt,c^ hfw lfvf[fcbfst,tkfl bsdkt,f 
cbnefwbbcfsdbc^ hjvtkbw oby e'qdbc vbjvbc fqvjwtyt,fc& fvudfhfl xdty 
vbth xfnfht,ekb rdktdbc itltufl ufvjktybkbf vybidytkjdfyb afmnb 
tcnhflbjkbc zfh,b hfjltyj,bc ghjlemwbbc ths-thsb o.fhjc 
vjhajkjubehb ce,cnhfnbc cf[bs& 
ptvj[ctyt,ekbc cfae'dtkpt itb'kt,f ufvjnfybkb bmytc itvltub 
lfcrdyf% 
220.  cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc lhjc uhffabc 
,einert,blfy ofhvjmvybk wbcnt,ib^ hjvtksf rtlkbc 
ufhyekjpehe]htljdfyb  ufhcb eahj cmtkbf^ dblht yjhvfkehb 
uhffabc ,einerbc uhfyekjpeh e]htljdfyb ufhcb& tmcythbc 
c[tekfrt,bc 20~ (20^02~) fye thsb vt[estlb fhbc cfiefkj lf lblb 
pjvbc^ hjvtksf vcufdcb pjvbc tmcythbc c[tekfrt,b yjhvfkeh 
uhffabc ,einert,ib fh dkbylt,f& 
221.  ufvjvlbyfht bmtlfy^ hjv tmcythbc c[tekfrt,b tcnhflbjkbc 
itvwdtkbf^ fh itb'kt,f fh vbdbxybjs tcnhflbjkbc zfh,b 
ghjlemwbbc ths-ths vybidytkjdfy o.fhjl& 
 
cfidbkjcyjc nfybc vbjvt,bc lhjc uhffabc ,einert,blfy 
ufydbsfht,ekb wbcnt,bc rtlkbc /bcnjkjubehb lf vjhajvtnhbekb 
rdktdbc cfae'dtkpt ufvjdkbylf^ hjv lfcf[tkt,ekb wbcnt,bc rtltkib 
vbvlbyfhtj,c  iblf strf ufhcib ghjkbathfwbf vfsib ctrhtnbc^ rth'jl^ 
fylhjutyt,bc /bgthghjlemwbbs& gfhfktkehfl uh'tklt,f 
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uhfyekjpehb e]htlt,bc ghjkbathfwbfw^ hjvtkibw [lt,f 
tcnhbjkblfy tcnhflbjkbc ofhvjmvyf& hjujhw xfyc^ strf ufhcbc 
e]htlt,bcf lf uhfyekjpehb e]htlt,bc ghjkbathfwbf thsvfytsbc 
tmdbdfktynehb^ hfw lfcnehlt,f tmcythbc c[tekfrt,bc ofhvjmvybs^ 
hjvtksf thsb vt[estlbw ufwbkt,bs eahj lblb pjvbc fhbc^ dblht 
yjhvfkeh uhffabc ,einert,ib^ [jkj vfsb sbsmvbc 6~ (5^72~) @fept,bs# 
fhbc ofhvjlutybkb& 
ptvjfqybiyekb ofhvjflutyc cfidbkjcyjc vbjvt,bc lhjc fhct,ekb 
/bgthtcnhjutytvbc^ rth'jl^ /bgthtcnhflbjktvbbc vjhajkjubehb ce,-
cnhfnbc .dtkfpt vybidytkjdfyb hujkbc vjhajkjubeh 
ufvj[fnekt,fc& tc lt,ekt,f vbs eahj vybidytkjdfybf^ hjv vcufdcb 
afmnbc itcf[t, vjyfwtvt,b xdty vbth vj'bt,ek kbnthfnehfib 
vbsbst,ekb fh fhbc& 
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4&6& ajkbrekvfcnbvekt,tkb lf vtkestbybpt,tkb /jhvjyt,bc^ 
tcnhflbjkbcf lf ghjutcnthjybc hfjltyj,bc ufycfpqdhf cfidbkjcyjc 
ghjkbathfwbekb vbjvbs lffdflt,ek  
+ ]ueabc mfkt,ib 
 
xdty vbth itcofdkbkbf cfidbkjcyjc ghjkbathfwbekb vbjvbc lhjc 
ajkbrekvfcnbvekt,tkb lf vfkestbybpt,tkb /jhvjyt,bc^ 
tcnhflbjkbc lf ghjucnthjybc hfjltyj,f gthbathbek cbc[kib 
vtycnhefwbekb wbrkbc vt-20 lqtpt& 
ufvjrdktdf xfnfhlf 30 itvs[dtdfib& cbc[kbc fqt,f ofhvjt,lf lqbc 
thscf lf bvfdt lhjpt 11 csp-pt (w[hbkb 8)& 
lflubylf^ hjv htghjlemwbek gthbjlib vtycnhefwbekb wbrkbc vt-
20 lqtpt^ ajkbrekvfcnbvekfwbt /jhvjybc ljyt ittcf,fvt,f yjhvbc 
ptlf pqdfhc lf njkbf 12^650^54 U/l.   
vfkestbybpt,tkb /jhvjyb fhbc vjvfnt,ekb  lf itflutyc 22^751^43 
U/l& tcnhflbjkbc rjywtynhfwbf cfidbkjcyjc ghjkbathfwbekb vbjvbc 
vmjyt htghjlemwbekb gthbjlbc mfkt,ib itflutyc 0^2810^12 nmol/l& 
ghjutcnthjybc hfjltyj,bc itafct,bcfc fqvjxyf^ hjv bub yjhvfcsfy 
itlfht,bs vrdtshfl fhbc lfmdtbst,ekbf lf itflutyc% 0^9470^27 nmol/l& 
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ajkbrekjvfcnbvekt,tkb lf vfkestbybpt,tkb /jhvjyt,bc 
tcnhjutybc lf ghjutcnthjybc hfjltyj,f cbc[kib cfidbkjcyjc 
ghjkbathfwbekb vbjvbs lffdflt,ek htgjlemwbekb fcfrbc mfkt,ib 
w[hbkb 8 
 /jhvjyt,bc hfjltyj,f 
ufvjcfrdktdb gthbathbek htghjlemwbekb 
/jhvjyt,b cbc[kib yjhvfib (thstekt,ib) gthbjlb 
ajkbrekvfc-
nbvekt,tkb 
2-12 opt 3-5 
ovul 10-20 
U/l  
12,650,54 
tcnhflbjkb 0,2=0,9 opt - 0,4-0,5 
ovul 0,8-1,2 nmol/l 
0,2810,12 
vfkestbyb-
pt,tkb 
2-12, opt 3-5, ovul 20-50  
U/l 
22,751,43 
ghjutcnthjyb + afpf 3^42^0 
++ afpf 3410 
ovul 3-15 
nmol/l 
0,9470,27 
 
 
 
xdtyb rdktdblfy ufvjvlbyfht^ vbdbqts itvltub lfcrdyt,b% 
1) cfidbkjcyjc ghjkbathfwbekb vbjvbs lffdflt,ek 
htgjlemwbekb gthbjlbc mfkt,ib fhfchekafcjdfyb .dbstkb 
c[tekbc lhjc vtycnhefwbekb wbrkbc vt-20 lqtpt flubkb fmdc 
ajkbrekjvfcnbvekt,tkb lf vfkestbybpt,tkb /jhvjyt,bc 
vfqfkb rjywtynhfwbbc ityfhxeyt,fc lf jhbdt /jhvjyb fqotdc 
jdekfwbbc lhjc fhct,ek gbrbc pqdfhc& 
2) cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib vtycnhefwbekb 
wbrkbc vt-20 lqtpt vtrdtshfl lf,fkbf ghjutcnthjybc rjywty-
nhfwbf^ [jkj tcnhflbjkb byfhxeyt,c yjhvbc mdtlf pqdfhc&  
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3) ghjutcnthjybc ltabwbnbc vb[tldbs se dbvc]tkt,s^ t&b& jdekfwbbc 
itvltu yfwdkfl .dbstkb c[tekbc kestbybpfwbbcf cohfafl bo.t,f 
htuhtcbc afpf^ hfcfw vj.dt,f ghjutcnthjybc vrdtshb ltabwbnb^ hbc 
ufvjw vtycnhefwbekb wbrkbc jhbdt afpf (vtjht afpfib vbe[tlfdfl 
tcnhflbjkbc yjhvekb vfxdtyt,kt,bcf) fcnbvekbht,c ghjkbathfwbek 
lf /bgthgkfpbeh ghjwtct,c^ t&b& flubkb fmdc itafhlt,ebs 
/bgthtcnhjutytvbfc&
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4&7& .dbstkb c[tekbc e]htlt,bc vjwekj,f 
vbjvbs lffdflt,ek mfkt,ib 
 
.dbstkb c[tekbc e]htlt,bc vjwekj,bc cfiefkj vfxdtyt,tkb elhbc 
1583 vrv3& vfs ijhbc vjwekj,bc vbybvfkehb vfxdtyt,tkb njkbf 37 vrv3-
bc^ [jkj vfmcbvfkehb - 3133 vrv3-bc& vbqt,ekb dfhbfwbekb hbublfy 
ufvj.jabkbf 10 rkfcb% +^ ++^ +++^ +|^ |^ |+^ |++^ |+++^ +\ lf \&  
+ rkfcib itvfdfkb kestbyehb e]htlt,b^ hjvtksf vjwekj,f njkbf 
37-350 vrv3-bc xfbsdfkf vwbht pjvbc e]htlt,fl& ++ lf +++ rkfcbc 
e]htlt,b vjwekj,bs (350-976)vrv3 xfbsdfkf cfiefkj pjvbc e]htlt,fl& 
+|^ |^ |+ rkfcib itvfdfkb kestbyehb e]htlt,b vjwekj,bs (976-1915)vrv3^ 
xfbsdfkf itlfht,bs lblb pjvbc e]htlt,fl& |++^ |+++^ +\ lf \ rkfcbc 
e]htlt,b vjwekj,bs (1915-3133) xfbsdfkf lblb pjvbc e]htlt,fl& 
+ rkfcib ufthsbfyt,ekbf vwbht pjvbc e]htlt,b^ ++ lf +++ rkfct,ib 
- cfiefkj pjvbc* +|^ |^ |+ rkfct,ib itlfht,bs lblb pjvbc lf |++^ |+++^ +\ 
lf \ rkfct,ib rb ufthsbfyt,ekbf lblb pjvbc e]htlt,b& + rkfcc itflutyc 
.dbstkb c[tekbc e]htlt,b vjwekj,bs 37-350 vrv3& ++^ +++ lf +| rkfcbc 
e]htlt,b itcf,fvbcfl vjwekj,t,bs (350-663)vrv3^ (663-976)vrv3^ (976-
1289)vrv3 fh fqbybiyt,f& |^ |+^ |++^ |+++^ +\ lf \ rkfcbc e]htlt,b itcf,fvbcb 
vjwekj,t,bs (1289-1602)vrv3^ (1602-1915)vrv3^ (1915-2228)vrv3^ (2228-2541)vrv3^ 
(2541-2854)vrv3 lf (2854-3133)vrv3 - rb fqbybiyt,f sfyf,fhb cb[ibhbs lf 
.dtkf rkfcib vbcb hfjltyj,f njkbf 2^63~-bc& 
xfvjsdkbkb rkfct,blfy vjlehbf lf cb[ibhbs gbhdtk flubkptf 
vwbht [jvbc + rkfcbc e]htlt,b vjwekj,bs 37-350 vrv3 lf itflutyc 84^21~-
c (w[hbkb 18^ vhelb 39)& 
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.dbstkb c[tekbc e]htlt,bc vjwekj,f vbjvbs lffdflt,ek mfkt,ib lf 
cfrjynhjkj ]ueaib (vbkbc lfhqdtekb jhcekj,bc lhjc) 
w[hbkb 18 
  hfjltyj,f ~-ib 
rkfcb rkfct,bc afcb vbjvbs lffdflt,ek 
mfkt,ib 
rjynhjkb 
+ 37-350 84^2~  
++ 350-663   
+++ 663-976   
+| 976-1289   
| 1289-1602 2^63~ 5~ 
|+ 1602-1915 2^63~ 5~ 
|++ 1915-2228 2^63~ 5~ 
|+++ 2228-2541 2^63~ 5~ 
+\ 2541-2854 2^63~ 5~ 
\ 2854-3133 2^63~ 5~ 
 
.dbstkb c[tekbc e]htlt,bc vjwekj,f cfidbkjcyjc vbjvbs 
lffdflt,ek mfkt,ib 
vhelb 39 
84,21
2,63 2,63 2,63 2,63 2,63 2,63
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cb[ibhbs vtjht flubkptf lblb pjvbc |++^ |+++^ +\ lf \ rkfcbc 
e]htlt,b vjwekj,bs (1915-3133)vrv3 lf 10^52~-c& cb[ibhbs vtcfvt flubkptf 
itlfht,bs lblb pjvbc |^ |+ rkfcbc e]htlt,b vjwekj,bs (1289-1915)vrv3 lf 
itflutyty 5^26~-c& 
hjujhw wyj,bkbf^ kestbyehb e]htlt,b vbbqt,f jdekfwbbc itvltu 
uhfyekjpehb e]htlt,bc  ufhlfmvybc itltufl lf ,tdhfl eahj lblbf 
vjwekj,bs^ dblht cfo.bcb uhfyekjpehb e]htlt,b& 
xdty vfcfkfpt cfidbkjcyjc vbjvbs lffdflt,ekb htghjlemwbekb 
gthbjlbc mfkt,bc cfrdthw[tt,blfy fqt,ekb fhfchekafcjdfyb .dbstkb 
c[tekbc e]htlt,bc js[ vt[estlpt vtnb^ ufthsbfyt,ekbf vwbht pjvbc 
(37-350)vrv3 vjwewkj,bs + rkfcib lf itflutyty 84^21~-c& eylf fqdybiyjs^ 
hjv fv gfwbtynt,bc cfrdthw[tt,ib uhfyekjpehb e]htlt,bc pjvt,b 
vth.tj,c (1^36-391^6)vrv3 vjwekj,bs& +-lfy \ rkfcbc xfsdkbs& fvltyfl^ 
.dbstkb c[tekbc e]htlt,b itb'kt,f bsmdfc^ hjv (sbsmvbc thsb 
vt[estlbc ufhlf) jdekfwbbc itvltu fh ufybwlbc chekafcjdfy 
nhfycajhvfwbfc lf se uhfyekjpehb e]htlt,b fsbdt rkfcib (vwbht^ 
cfiefkj^ itlfht,bs lblb lf lblb pjvbc e]htlt,bc cf[bs) vth.tj,c (1^36-
391^6)vrv3 vjwekj,bs^ jdekfwbbc itvltu vfsufy ofhvjij,bkb 
fhfchekafcjdfyb .dbstkb c[tekbc e]htlt,bc evhfdktcj,f^ jlyfd 
bwdkt,f pjvt,ib lf ufthsbfyt,ekbf .dbstkb c[tekbc e]htlt,bc + 
rkfcib vjwekj,bs (37-350)vrv3^ hjvtkbw ofhvfjlutyty vwbht pjvbc 
e]htlt,c& v[jkjl thstekb uhfyekjpehb e]htlt,b se fqotdc 
phlfchekb .dbstkb c[tekbc e]htlt,fvlt& 
bc itvs[dtdt,b^ cflfw ufrtst,ekb b.j cfidbkjcyjc fvgenfwbf 
lfyfvfnsfy thsfl fhfcojhb rkbybrehb lbfuyjpbs^ .dbstkb c[tekbc 
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vjwekj,bc cfiefkj vfxdtyt,tkb njkbf 2211 vrv3& vfs ijhbc vbybvfkehb 
vfxdtyt,tkb njkbf 1289 vrv3-bc^ vfmcbvfkehb 3133 vrv3& 
+-+| rkfct,bc xfsdkbs e]htlt,b vjwekj,bs 37-1289 vrv3 fh 
fqbybiyt,f& | lf |+ rkfcbc e]htlt,b itcf,fvbcfl vjwekj,bs (1289-1602) 
vrv3 lf (1602-1915)vrv3 fqbybiyt,f sfyf,fhb cb[ibhbs lf jhbdt rkfcib wfk-
wfrkrt vbcb hfjltyj,f njkbf 5~-bc& |++ rkfcib .dbstkb c[tekbc 
e]htlt,b vjwekj,bs (1915-2228)vrv3 itflutyc 10~-c^ |+++ rkfcib - 
vjwekj,bs (2228-2541)vrv3 15~-c^ +\ rkfcib - (2541-2854)vrv3 30~-c lf \ 
rkfcib e]htlt,b vjwekj,bs (2854-3133)vrv itflutyc 35~-c - ths vtcfvtlpt 
vtnc& 
xfvjsdkbkb rkfct,blfy vjlehbf lf cb[ibhbs gbhdtk flubkptf \ 
rkfcbc (2854-3133)vrv3 vjwekj,bc lblb pjvbc .dbstkb c[tekbc e]htlt,b 
lf itflutyc 35~-c& cb[ibhbs vtjht flubkptf lblb pjvbc (2541-2854)vrv3 
vjwekj,bc e]htlt,b lf itflutyc sbsmvbc ths  vtcfvtlc (30~)& cb[ibhbs 
vtcfvt flubkptf lblb pjvbc (2228-2541)vrv3 vjwekj,bc e]htlt,b lf 
itflutyc 15~-c& lfyfhxtyb |++^ |+ lf | rkfcbc e]htlt,b ofhvjflutyty 
evwbhtcj,fc& 
cfidbkjcyjc nfybc vbjvbc lhjc vtycnhefwbekb .dbstkb c[tekbc 
,bhsdt,bc vjwekj,bc ufycfpqdhbcfsdbc fewbkt,tkb b.j cfrjynhjkj 
vfxdtyt,kbc lflutyfw& fvbnjv xdtyc vbth .dbstkb c[tekbc ,bhsdt,bc 
vjwekj,f ufvjfyufhbit,ekbf wbaht,blfy^ hjvkt,bw vbqt,ekbf 
cfidbkjcyjc nfybc ufehsekt,tkb vbjvbcf lf ito.dtnbkb cfidbkjcyjc 
ufht jhcekj,bc itvltu& cek vbqt,ekbf 10 dfhbfwbekb hbub^ hjvtkibw 
vbybvfkehb vfxdtyt,tkb 11^04 vrv3-bf^ vfmcbvfkehb vfxdtyt,tkb 293^4 vrv3& 
dfhbfwbekb hbublfy vbqt,ekbf 10 rkfcb - +^ ++^ +++^ +|^ |^ |+^ |++^ |+++^ +\ 
lf \& + rkfcc itflutyc .dbstkb c[tekbc ,bhsdt,b^ hjvtksf vjwekj,f 
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elhbc& 11^04-39^6 vrv3-c^ ++ rkfcbs ofhvjlutybkbf  ,bhsdt,b^ hjvtksf 
vjwekj,fw elhbc 39^6-67^8 vrv3-c& +++ rkfcb  lfbrfdf ,bhsdt,vf^ 
hjvtksf vjwekj,f 67^8-96 vrv3-bf& +| rkfcc itflutyty 96-124^2 vrv3-bc 
vjwekj,bc vmjyt ,bhsdt,b& | rkfcbc ,bshdt,b fhbc 124^2-152^4 vrv3-bc 
vjwekj,bc vmjyt^ |+ rkfcbc - 152^4-180^6 vrv3-bc vjwekj,bc vmjyt^ |++ 
rkfcbc fhbc 180^6-208^8 vrv3-bc vjwekj,bc vmjyt^ |+++ rkfcbc fhbc 208^237 
vrv3 vjwekj,bc vmjyt^ +\ rkfcb 237-265^2 vrv3-bc lf \ rkfcib itlbc 
,bhsdt,b^ hjvtksf vjwekj,fw itflutyc 265^2-293^4 vrv3-c& 
lfcf[tkt,ekb rkfct,b xdty vbth gbhj,bsfl vbxytekbf +-++ rkfcbc 
,bhsdt,b vwbht pjvbc ,bhsdt,fl^ +|-| rkfcbc ,bhsdt,b cfiefkj pjvbc 
,bhsdt,fl^ |+-|+++ rkfcbc ,bhsdt,b itlfht,bs lblb pjvbc ,bhsdt,fl^ +\-\ 
rkfcbc ,bshdt,b lblb pjvbc ,bhsdt,fl& 
ofhvjlutybkb vjyfwtvt,bc fyfkbpbc cfae'dtkpt bhrdtdf^ hjv 
.dbstkb c[tekbc ,bshdt,b cfidbkjcyjc vbjvbc lhjc vwbht pjvbc 
rkfct,ibf ufysfdct,ekb& t&b& .dtkfpt vwbht pjvbc 11^04-39^6 vrv3-bc 
vjwekj,bc vmjyt ,bhsdt,b^ hjvkt,bw 58^37~-bs fhbc ofhvjlutybkb^ 
vtjht flubkptf cb[ibhbs +++ rkfcbc ,bshdt,b^ hjvtksf vjwekj,f 
elhbc 67^8-96^ vrv3-c lf itflutyc 25~-c& vtcfvt flubkptf ++ rkfcbc 
,bhsdt,b^ hjvtksf vjwekj,f itflutyc 39^6-67^8 vrv3-c lf ofhvjlutybkbf 
16^7~-bs (w[hbkb 19)& 
cfrjynhjkj ]ueaib .dbstkb c[tekbc ,bhsdt,bc vjwekj,f 
ofhvjlutybkbf cfiefkj pjvbc +|-| rkfct,bs^ itlfht,bs lblb pjvbc |+-
|+++ rkfct,bs lf lblb pjvbc +\-\ rkfct,bs& lfcf[tkt,ek rkfct,c ijhbc 
vjlehbf cfiefkj pjvbc | rkfcbc ,bhsdt,b^ hjvtksf vjwekj,fw elhbc 
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124^2-152^4 vrv3-c^ tc rkfcb ofhvjlutybkbf 33^3~-bs fye .dtkf ,bhsdbc 
thsb vtcfvtlbf& 
 
 186
.dbstkb c[tekbc ,bhsdt,bc vjwekj,f 
w[hbkb 19 
= rkfct,b cfidbkjcyjc vbjvf lfhqdtekb 
jhcekj,f 
+ 11^4-39^62 58^33~  
++ 39^62-67^82 16^67~  
+++ 67^82-96^02 25~  
+| 96^02-124^2  11~ 
| 124^2-152^4  33^33~ 
|+ 152^4-180^6  5^55~ 
|++ 180^6-208^8  5^55~ 
|+++ 208^8-237  5^55~ 
+\ 237-265^2  11~ 
\ 265^2-293^4  27^78~ 
 
.dbstkb c[tekbc ,bhsdt,bc vjwekj,f cfidbkjcyjc vbjvbs 
lffdflt,ek mfkt,ib lf rjynhjkib 
vhelb 40 
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vtjht flubkpt cb[ibhbs fhbc lblb pjvbc \ rkfcbc 265^2-293^4 vrv3-bc 
vjwekj,bc vmjyt ,bhsdt,b lf itflutyc 27^8~-c^ fye ths vtjs[tlpt vtnc& 
fvudfhfl^ .dbstkb c[tekbc e]htlsf cfvb vt[estlb 60^1~ fhbc cfiefkj lf 
lblb pjvbc ,bhsdt,b& 16^8~-c itflutyc itlfht,bs lblb pjvbc ,bshdt,b^ 
hjvtksf vjwekj,fw fhbc 124^2-237 vrv3& 22~ fye ths vt[estlpt wjnf 
vtnb .dbstkb c[tekbc ,bhsdt,bcf ofhvjlutybkbf cfiefkj 96-124^2 vev3-
bc vjwekj,bc lf lblb pjvbc 237-265^2 vrv3-bc vmjyt ,bhsdt,bs& 
cfbynthtcjf^ hjv |+^ |++ lf |+++ rkfcbc ,bhsdt,b thsyfbhb cb[ibhbs fhbc 
ofhvjlutybkb&^ sbsjtekb vfusfyb itflutyc 5^5~-c& thsyfbhb cb[ibhbs 
fhbc |+ lf +\ rkfcbc ,bhsdt,b lf sbsjtekb vfsufyb itflutyc 11~-c& 
fvudfhfl^ xfnfht,ekb rdktdbc itltufl ufbhrdf^ hjv vtycnhefwbekb 
.dbstkb c[tekbc e]htlt,b itbwfdc v[jkjl vwbht pjvbc - +-+++ rkfcbc 
,bshdt,c^ [jkj ito.dtnbkb cfidbkjcyjc ufhtit jhcekj,bc lhjc 
.dbstkb c[tekbc ,bshdt,bc vjwekj,f dfhbf,tkehbf lf ofhvjlutybkbf 
+|^ |^ |+^ |++^ |+++^ +\^ \ rkfcbc ,bshdt,bs& vfs ijhbc fh fhbc vwbht pjvbc 
+^ ++ lf +++ rkfcbc ,bhsdt,b& dfhbf,tkj,bc ajypt vjlehbf cfiefkj 
lblb  
pjvbc 
itlfht,bs 
lblb pjvbc
cfiefkj
vwbht 
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pjvbc +|-| rkfcbc ,bhsdt,b^ hjvtksf hfjltyj,fw thsfl 44^3~-bc njkbf&^ 
ptvj[ctyt,ekblfy ufvjvlbyfht yfstkbf^ hjv ufehsekt,tkb 
cfidbkjcyjc vbjvbc lhjc vtycnhefwbekb .dbstkb c[tekbc ,bhsdt,b 
eahj vwbht pjvbcff^ dblht cfidbkjcyjc ufht jhcekj,bc lhjc 
jhcekj,bc .dbstkb c[ekbc ,bhsdt,b& 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib 
.dbstkb c[tekbc e]htlt,bcf lf vfsb ,bhsdt,bc vjwekj,bc lf,fkb 
vfxdtyt,kt,b rjynhjksfy itlfht,bs  flfcneht,c  strfkestbyehb lf 
uheyekjpjkestbyehb e]htlt,bc ufydbsht,bc itath[t,fc& 
vtycnhefwbekb wbrkbc vt-20 lqtpt (hjvtkbw ittcf,fvt,f .dbstkb 
c[tekbc .dfdbkj,bc cnflbfc) .dbstk c[tekib ithxtybkb vwbht 
vjwekj,bc vmjyt uhfyekjpehb e]htlt,bc fhct,j,f flfcneht,c 
fhfchekafcjdfyb .dbstkb c[tekbc fhct,j,fc& 
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SFDB | 
5&1& tgh cbuyfkt,bc ufycfpqdhf cfidbkjcyjc vbjvbs lffdflt,ek  
htghjlemwbekb gthbjlbc mfkt,bc cfrdthw[tt,ib^ vbjvtnhbevib lf 
vbjvbc rdfy'ib 
 
w[hbkb 20 
vbjvtnhbevb lf vbjvbc rdfy'bc gfhfvfuybnehb wtynht,b 
 
 vbjvtnhbevb vbjvf 
Mn2+ 32^03^4 472^6 
Fe2+ 581^7 
H= 
1002^3 
H= 
P<0,001 
NO 26^32^5 15^31^5 
Hb NO - + 
 
vbjvbc lf vbjvtnehbvbc gfhfvfuybnehb wtynht,bc itlfht,bsb 
fyfkbpbc itltufl ufvjvlbyfhtj,c^ hjv vbjvbc mcjdbkib vrdtshfl 
bphlt,f Mn2+ itvwdtkb lf,fkvjktrekehb rjvgktmct,bc 
rjywtynhfwbf& hjujhw wyj,bkbf Mn2+ c[df wdfkt,fldfktynjdfyb 
vtnfksf bjyt,bc vcufdcfl atynjybc lf /f,th-dfbcbc htfmwbt,bc fmnbehb 
vjyfobktyb fhbfy lf fv upbs ufyfgbhj,t,ty jhufybpvib (mcjdbkib) 
sfdbceafkhflbrfkehb htfmwbt,bc byntycbabrfwbfc (w[hbkb 20)& 
w[hbkblfy fuhtsdt  xfyc^ hjv vbjvbc mcjdbkib vrdtshfl 
vjvfnt,ekbf hrbybc bjyt,bc (Fe2+)  itvwdtkj,f& fvfcsfy fqcfybiyfdbf^ 
hjv se vbjvtnhevbc mcjdbkib sfdbceafkb hrbybc tgh cbuyfkbc (g=2,02)  
yf[tdfhufyb H=250  /c-ис толиа^ vbjvbc mcjdbkib fqybiyekb cbuyfkbc 
yf[tdfhufyb dbohjdlt,f lf itflutyc H=  20 /c&  vbjvtnhbevib 
htubcnhbht,ekb tgh cbuyfkb g=2,02 H=250 /c xdty itudb'kbf 
vbdfresdyjs athbnbyitrfdibht,ek hrbyfc& tc cbuyfkb [ibhfl 
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htubcnhbhlt,f c[dflfc[df mcjdbkt,bc tgh cgtmnht,ib yjhvfcf lf 
gfsjkjubbc lhjc lf itcf'kjf fcf[fdc mcjdbkib athbnbyib 
itrfdibht,ekb hrbybc rjywtynhfwbfc& hjujhw wyj,bkbf^ c[dflfc[df 
kbufylt,b lf vfs ijhbc fcrjh,bybc v;fdf^ o.fk,flbc pt;fyub H2O2  [tkc 
eo.j,ty athbnbyblfy jhdfktynbfyb hrbybc ufvjcdkfc lf Fe2+ 
lf,fkvjktrekehb rjvgktmct,bc  ofhvjmvyfc& tc yfthsb [fcbfslt,f tgh 
cbuyfkbs g=2,20; H= 20 /c fye itudb'kbf lfdfcrdyfs^ hjv vbjvbc 
mcjdbkc vbjvtnhbevbcfufy ufyc[dfdt,bs f[fcbfst,c athbnbyblfy 
ufysfdbceakt,ekb hrbybc bjyt,bc Fe2+ cbzfh,t (P<0,001)^ hjvkt,bw 
Mn2+  bjyt,sfy thsfl sfdbceafkhflbrfkehb ;fyudbcf lf  kbgblt,bc 
pt;fyuehb ;fyudbc v'kfdhb ghjvjnjht,b fhbfy lf [tkc eo.j,ty vbjvbc 
mcjdbkib jmcbutyehb cnhtcbc ufydbsfht,fc^ hfw lfcnehlt,f 
kbnthfnehekb vjyfwtvt,bs (Foksinski et al., 2000; Chiou F, Hu M.OL., 
1999). 
 fvfc ufhlf^ vbjvtnhbevbc lf vbjvbc mcjdbkib itcofdkbkbf 
sfdbceafkb fpjnbc jmcblbc itvwdtkj,f^ hjujhw w[hbkib vj.dfybkb 
vjyfwtvt,blfy ufvjvlbyfhtj,c^ se vbjvtnhbevbc mcjdbkib sfdbceafkb 
NO-c tgh cbuyfkbc byntycbdj,f ofhvjflutyc 26^32^5 vv$vu^ vbjvbc 
mcjdbkib fv cbuyfkbc byntycbdj,f vrdtshfl vwbhlt,f 15^3 vv$vu (40~-bs)& 
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5&2& Mn2+_^ Fe2+- bjyt,bc lf NO-c tgh cbuyfkt,b cfrdthw[tt,bc.dbstk 
c[tekib lf ajkbrekbc wbcnbc rtltkib cfidbkjcyjc vbjvbs 
lffdflt,ekb mfkt,bc  
 
hjujhw wyj,bkbf^ cfrdthw[t /jhvjylfvjrblt,ekb jhufyjf^ 
hjvtkbw ufvjbveifdt,c /jhvjyt,c tcnhlbjkc lf ghjutcnthjyc& fv 
/jhvjyt,bc itvwdtkj,fptf lfvjrblt,ekb utybnfkehb fgfhfnbc 
wbrkehb abpbjkjubehb wdkbt,t,b& 
fuhtsdt^ wyj,bkbf^ hjv cfidbkjcyjc vbjvf ofhvjflutyc 
/jhvjylfvjrblt,ek cbvcbdytc^ hjvtkbw dbsfhlt,f /bgthtcnhjutytvbbc 
cfae'dtkpt& /bgthtcnhjutytvbbc cfae'dtkc mvybc cfrdthw[bc 
ajkbrekehb fgfhfnbc wdkbkt,t,b lf fvfcsfy fhfchekafcjdfyb 
.dbstkb c[tekbc fhct,j,f& cflqtbcjl fhct,ek ihjvt,ib yfrkt,fl 
fhbc ofhvjlutybkb cfidbkjcyjc vbjvt,bc lhjc cfrdthw[bc 
ajkbrekehb fgfhfnbc^ vfs ijhbc strf ufhcbc^ uhfyekjpehb 
e]htlt,bc^ tmcythbc c[tekfrt,bc^ uhfyekjpehb e]htlt,bc gkjblj,bc 
vfxdtyt,tkb lf .dbstkb c[tekbc e]htlt,bc vjhajvtnhbekb 
wdkbkt,t,bc [fcbfsb& xtyc vbth xfnfht,ek rdktdfib ptvj[ctyt,ekb 
gfhfvtnht,b fhbc ufycfpqdhekb& rth'jl^ hjujhw erdt b.j fqybiyekb 
fqvjxylf& 
ufhlf ptvj[ctyt,ekbcf^ xdtysdbc vybdiytkjdfybf /bgthtcnhjut-
ytvbbc lhjc vtnf,jkbpvbc [fcbfsbc lf vbcb wdkbkt,t,bc itafct,f& xdty 
vbth itcofdkbkb bmyf Mn2+_^ Fe2+-bjyt,bc lf NO-c tgh cbuyfkt,b ^ 
ajkbrekfc rtlkt,ib lf .dbstk c[tekib cfrdthw[bc c[dflfc[df 
gfsjkjubbc lhjc& 
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+ ]ueaib ufthsbfylf fhfchekafcjdfyb .dbstkb c[tekbc vmjyt 
itvs[dtdt,b lf lflubylf .dbstkb c[tekbc mcjdbkbc Mn2+, Fe2+  lf NO-c 
tgh cbuyfkt,b& 
++ ]ueaib itdblf yjhvfkehb cfrdthw[tt,b yjhvfkehb .dbstkb 
c[tekbs& lflubylt ptvj[ctyt,ekb tgh cbuyfkt,b& 
+++ ]ueaib itdblf ajkbrekehb wbcnbc vmjyt cfrdthw[tt,b lf 
lflubylf ajkbrekehb wbcnbc rtltkib Mn2+, Fe2+  lf NO-c tgh 
cbuyfkt,b& 
 
Mn2+, Fe2+ lf NO-c itvflutykj,f yjhvek lf fhfchekafcjdfy .dbstk 
c[tekib cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib& 
w[hbkb =1 
cfrdthw[t fhfchekafcjdfyb .dbstkb 
c[tekb 
yjhvfkehb .dbstkb  
c[tekb 
tgh cbuyfkt,b Mn2+ Fe2+ NO Mn2+ Fe2+ NO 
.dbstkb 
c[tekb 
231^34 44^62^03 23^31^26 16^60^63 24^41^30 200^83
 
hjltcfw itdflfhts thsvfytsc cfidbkjcyjc vbjvbs lffdflt,ek 
mfkt,ib fhfchekafcjdfyb .dbstkb c[tekbc vmjyt cfrdthw[tt,bc tgh 
cgtmnt,b^ .dbstk c[tekib Mn2+, Fe2+ lf NO-c tgh cbuyfkt,bc 
byntycbdj,f^ fqvjxylf itvltub (w[hbkb 21)% fhfchekafcjdfy .dbstk 
c[tekib yjhvekb .dbstkb c[teksfy itlfht,bs vrdtshfl bvfnt,c Mn2+ 
(P<0,001)  lf Fe2+ (P<0,001) bjyt,bc tgh cbuyfkt,b& NO rb bvfnt,c 
(P<0,02) itlfht,bs vwbhtl& 
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Mn2+, Fe2+  bjyt,bc lf NO-c tgh cbuyfkt,b ajkbrekehb  
wbcnbc rtltkib 
w[hbkb 22 
cfrdthw[t Mn2+ Fe2+ NO 
ajkbrekehb 
rbcnbc rtltkb 
1003^19 902^73 - 
hfw itt[t,f cfidbkjcyjc vbjvbs lffdflt,ek mfkt,c^ bv 
itvs[dtdt,ib^ cflfw cfrdthw[tt,ib fqbybiyt,f ajkbrekehb rbcnt,bc 
fhct,j,f^ fqvjxylf^ hjv Mn2+ lf Fe2+ bjyt,bc rjywtynhfwbf vrdtshfl 
bvnt,c& 
NO-c tgh  vfxdtyt,kt,b ajkbrekehb rbcnbc rtltkib rb fh bmyf 
fqvjxtybkb& 
fvhbufl^ fhfchekafcjdfy .dbstk c[tekib lf eahj vtnfl rb 
ajkbrekehb wbcnbc rtltkib Mn2+ lf Fe2+  bjyt,bc tgh cbuyfkt,bc 
vrdtshb vfnt,f ybiyfdc vtv,hfyekb cnhemneht,bc vskbfyj,bc 
lfhqdtdfc& NO-c evybidytkj hfjltyj,f rb fv yfthsbc ofhvjmvybc 
byntycbdj,fpt fy cohfa ufhlfmvyfpt vbesbst,c& 
 
5&3& pqdbc ujzbc vbjvtnhbevib lf cfrdthw[t,ib Mn2+, Fe2+ bjyt,bc lf 
gfhfvfuybnehb wtynht,bc wdkbkt,tb tcnhflbjkbs lfndbhsdbc 
gbhj,t,ib 
 
pqdbc ujzbc vbjvtnhbevib tgh cgtmnhjvtnhbekb wdkbkt,t,b 
tcnhflbjkbs lfndbhsdbc lhjc 
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w[hbkb 23 
]ueat,b Mn2+ Fe2+ NO 
rjynhjkb 100^3 - 14^70^93 
5-]thflb 110^42 - 21^41^21 
10-]thflb 15^010^9 - 21^91^19 
 
hjujhw w[hbkblfy xfyc^ pqdbc ujzt,bc tcnhflbjkbs 5-]thflb 
lfndbhsdbc lhjc vbjvtnhbevib Mn2+  bjyt,bc tgh cbuyfkbc byntycbdj,f 
vwbhtl bvfnt,c (hfw fh fhbc cfhoveyj)^ fpjnbc ;fyubc itvflutykt,b rb 
bvfnt,c 46~-bs (P<0,001). (w[hbkb 22)& 
tcnhflbjkbc 10-]thflfl ufphlbkb ljpbs lfndbhsdbc itvs[dtdfib 
pqdbc ujzbc vbjvtnhbevib Mn2+_bjyt,bc itvflutykj,f yjhvfcsfy 
itlfht,bs bphlt,f 50~-bs (P<0,001), sfdbceafkb fpjnbc jmcblbc 
itvflutykj,f vjvfnt,ekbf 46~-bs (P<0,001). 
hjltcfw itdflfhts pqdbc ujzt,bc vbjvtnhbevib vbvlbyfht 
wdkbkt,t,b tcnhflbjkbs 5-]thflflb lf 10-]thflb lfndbhsdbc 
gbhj,t,ib fqvjxylf^ hjv Mn2+_bjyt,b 10-]thflb lfndbhsdbc lhjc 5-
]thflsfy itlfht,bs cfuh'yj,kfl bvfnt,c (P<0,001), fpjnbc jmcblbc 
itvwdtkj,f rb ewdktkb hxt,f (P<0,01). 
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5&4& cfrdthw[bc gfhfvfuybnehb wtynht,bc wdkbkt,t,b 
 
cfrdthw[bc gfhfvfuybnehb wtynht,bc wdkbkt,t,b tcnhjutyt,bs 
lfndbhsdbc itvltu 
w[hbkb =24 
 Mn2+ Fe2+ NO 
rjynhjkb 4^00^5 - 50^5 
5-]th 112^5 - 150^8 
10-]th 112^0 - 301^2 
 
w[hbkib vj.dfybkbf gfhfvfuybnehb wtynht,bc wdkbkt,t,b pqdbc 
ujzt,bc tcnhjutyt,bs 5-]thflb lf 10-]thflb lfndbhsdbc itvltu& 
hjujhw w[hbkblfy ufvjvlbyfhtj,c rjynhjkib cfrdthw[bc tgh 
cgtmnhib htubcnhbht,ekbf Mn2+_^ Fe2+-bjyt,bc lf fpjnbc ;fyubc tgh 
cbuyfkt,b& pqdbc ujzt,bc tcnhjutyt,bs 5-]thflb lfndbhsdbc itvltu 
fpjnbc ;fyubc tgh cbuyfkbc byntycbdj,f 3-]th bphlt,f cfrjynjhjkj 
vfxdtyt,kt,sfy itlfht,bs^ [jkj Mn2+_bjyt,bc tgh cbuyfkbc byntycbdj,f 
bphlt,jlf 2^7-]th& 
pqdbc ujzt,bc tcnhjutyt,bs 10-]thflb lfndbhsdbc itvltu fpjnbc 
;fyubc tgh cbuyfkbc byntycbdj,f bphlt,jlf 6-]th cfrjynhjkj 
vfxdtyt,kt,sfy itlfht,bs^ vjvfnt,ekb b.j fuhtsdt Mn2+_bjyt,bc tgh 
cbuyfkbc byntycbdj,f& 
hjujhw wyj,bkbf^ tcnhjutyt,b fcnbvekbht,ty bylewbht,ekb NO 
cbysfpfc (iNOS) fmnbdj,fc& vfifcflfvt NO tgh cbuyfkbc byntycbdj,bc 
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vjvfnt,f tcnhjtyt,bc lfndbhsdbc itvltu fv /jhvjyt,bc iNOS 
vfcnbvekbht,tkb vjmvtlt,bsff ufygbhj,t,ekb& Mn2+ bjyt,bc tgh 
cbuyfkbc vjvfnt,f cfrdthw[bc mcjdbkib rb vtv,hfyekb cnhemneht,bc 
hqdtdbc vfeo.t,tkbf& fye itudb'kbf lfdfcrdyfs^ hjv pqdbc ujzt,bc 
tcnhjutyt,bs lfndbhsdbc lhjc cfrthw[bc mcjdbkib flubkb fmdc 
fpjnbc ;fyubc cbystpbc byntycbabrfwbfc lf vtv,hfyekb cnhemneht,bc 
vskbfyj,bc lfhqdtdfc& 
 
 
 
SFDB +| 
CFRESFHB RDKTDBC ITLTUT,B 
4&1& htghjlemwbekb gthbjlbc cfidbkjcyjc gjkbathfwbekb vbjvbs 
lffdflt,ek mfkt,ib cfrdthw[bc lf cfidbkjcyjc nfybc cjyjfyfnjvbehb 
sfdbct,eht,fyb 
 
hjujhw ptvjs erdt b.j yfsmdfvb^ ,jkj okt,ib ufycfresht,bs bvfnf 
cfidbkjyjc nfybc vbjvbc cb[ibhtv htghjlemwbekb gthbjlbc mfkt,ib& 
vfqfkbf fuhtsdt fv fcfrib ghjkbathfwbekb cnhemnehbc vmjyt vbjvt,bc 
cb[ibht& 
itcf,fvbcfl^ cjyjcrjgbehb rdktdbc vbpfyc ofhvjflutyc 
gHjkbathfwbekb vbjvbcfsdbc lfvf[fcbfst,tkb gthbathbekb lf iblf 
cbc[kbcvbvjmwtdbc itafct,f^ htpbcntynj,bc byltmcbc lflutyf lf 
fqybiyek fdflv.jat,ib cfrdthw[tt,bc ajkbrekehb fgfhfnbc^ 
jdekfwbbc^ .dbstkb c[tekbc lf cnhjvbc  cjyjfyfnjvbehb 
sfdbct,eht,t,bc lflutyf& 
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ghjkbathfwbekb vbjvt,bcfsdbc lfvf[fcbst,tkbf vbjvbc rdfy'ib 
ab,hjpekb cnhemneht,bc cbvwbht^ vrdtshfl ufvj[fnekb gthbathbekb 
dfcrekfhbpfwbf l rdfy'bc iblf cbc[kbc yfrflbc htpbcntynj,bc byltmcbc 
lf,fkb vfxdtyt,tkb ljgkthjuhfabekb athflb rfhnbht,bs RI 
(htpbcntynj,bc byltmcb) <0,56. 
xdty rdktdfib eknhfcjyjuhfabekfl cfidbkjcyjc 
ghjkbathfwbekb vbjvbc lhjc fqybiyekbf cfrdthw[bc c[dflfc[df 
cjyjfyfnjvbehb wdkbkt,t,b& vfs ijhbc% 
7 itvs[dtdfib cfrdthw[tib fqbybiyt,f veknbajkbrekjpb^ 2 
itvs[dtdfib /bgthfylhjutytvbf^ 4-ib - kentbybpbht,ekb ajkbrekb^ 3-
ib - fhfchekafcjdfyb .dbstkb c[tekb^ 5-ib - .dbstkb c[tekbc wbcnf lf 
9 itvs[dtdfib cfrdthw[bc yjhvbcfsdbc lfvf[fcbfst,tkb cjyjfyfnjvbehb 
sfdbct,eht,t,b& 
t&b& ghjkbathfwbekb vbjvbc vmjyt htghjlemwbekb gthbjlbc 
mfkt,ib cb[ibhbs gbhdtk flubkptf cfrdthw[bc yjhvekb cnhemnehf lf 
itflutyc itvs[dtdfsf ths vtcfvtlc fye 30~-c^ cb[ibhbs vtjht flubkptf 
cfrdthw[bc veknbajkbrekjpb lf itflutyc itvs[dtdfsf sbsmvbc ths 
vtjs[tlc (23^33~)&  
cb[ibhbs vtcfvt flubkptf cfrdthw[tib wbcnehb .dbstkb c[tekb lf 
itflutyc 16^67~-c^ vt-4 flubkptf - ktntbybpbht,ekb .dbstkb c[tekb lf 
itflutyc 13^33~-c^ vt-5 flubkptf fhfchekafcjdfyb .dbstkb c[tekb lf 
itflutyc 10~-c^ cb[ibhbs vt-6 flubkptf cfrdthw[bc 
/bgthfylhjutytvbbcfsdbc lfvf[fcfbst,tkb cjyjfyfnjvbehb wdkbkt,t,b 
lf itflutyc itvs[dtdfsf 6^67~-c& 
fvhbufl^ cfidbkjcyjc ghjkbathfwbekb vbjvt,bc lhjc 
htghjlemwbekb gthbjlbc mfkt,ib fqbybiyt,f% 
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athflb ljgkthjuhfabekb rfhnbht,bs fqbybiyt,f rdfy'iblf 
dfcrekbhfpwbbc htpbcntynj,bc byltmcbc - RI lf,fkb vfxdtyt,tkb lf 
gthbathbekb vrdtshb dfcrekfhbpfwbf dtyehb cnfpbc ybiyt,bs^ hjvtkbw 
eahj rfhufl dkbylt,f ljgkthbc tythutnbrek ht;bvpt& vbjveh rdfy'ib 
lfvf[fcbfst,tkbf cnhjvbc ab,hjpekb mcjdbkbc ufbidbfst,f& 
vbjvbc rdfy'bc vfqfkb ghjkbathfwbekb fmnbdj,bc lhjc fqbybiyt,f 
cfrdthw[tib veknbajkbrekjpbc^ /bgthfylhjutyt,bc^ ajkbrekbc 
kestbybpfwbbc^ fhfchekafcjdfyb .dbstkb c[tekbc^ wbcnehb .dbstkb 
c[tekbc lf fv jhufyjc yjhvbcfsdbc lfvf[fcbfst,tkb cjyjfyfnjvbehb 
sfdbct,eht,t,b& 
tmjcrjgbehfl cfrdthw[bc yjhvfkehb cnhemnehbc itvlujvb 
vjhajkjubehb rdktdbs pjubths itvs[dtdfib lflubylf 
vbrhjntrjvfnjpbc fhct,j,f^ uhfyekjpehb ihbc /bgtgkfpbf lf f&i& 
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itvs[dtdf 1& gfwbtynb 37 okbc& bynthcnbwbekb lblb pjvbc rdfy'b^ 
rdfy'bc iblf cbc[k'fhqdt,ib RI<0,46, vfqfkb ghjkbathfwbekb fmnbdj,bs& 
cfrdthw[tib veknbajkbrekjpb& 
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itvs[dtdf 2& gfwbtynb 30 okbc& ghjkbathfwbekb vbjvf^ athflb 
ljgkthjuhfabekb rfhnbht,f rdfy'bc vrdtshb gthbathbekb 
dfcrekfhbpfwbbs& 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
itvs[dtdf 3& gfwbtynb 27 okbc& ghjkbathfwbekb vbjvf& tythutnbrekb 
ljgkthbc ht;bvpt rdfy'iblf vrdtshb dtyehb itue,t,f& 
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itvs[dtdf 4& gfwbtynb 36 o& bynthcnbwbekb ce,cthjpekb rdfy'b& 
vfh]dtyf cfrdthw[bc veknbajkbrekjpb& 
 
 
 
 
 
 
 
 
 
 
 
 
 
itvs[dtdf 5& gfwbtynb 39 o& vhfdfkrdfy'jdfyb vbjvf RI<0,56& 
cfrdthw[tib fqbybiyt,f cnhjvbc /bgthgkfpbf^ cfrdthw[bc vjwekj,bc lf 
cnhjvbc vjwekj,bc itafhlt,f yfrk,bf 3^3 thstekpt^ t&b& cjyjuhfabekfl 
fqbybiyt,f /bgthfylhjutytvbbc ybiyt,b& 
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itvs[dtdf 6& gfwbtynb 23 okbc& ce,verjpehb ghjkbathfwbekb vbjvf& 
cfrdthw[tib ajkbrekbc kestbybpfwbf^ jdekfwbbc ufhtit& 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
itvs[dtdf 7& gfwbtynb 29 o& rdfy'jdfyb vbjvf lf .dbstkb c[tekbc wbcnf 
vfhw[tyf cfrdthw[tib& 
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itvs[dtdf 8& gfwbtynb 30 o& rdfy'jdfyb ghjkbathfwbekb vbjvf^ vrdtshb 
gthbathbekb dfcrekfhbpfwbf athflb ljgkthjuhfabekb rfhnbht,bs& 
vfhw[tyf cfrdthw[tib fhfchekafcjdfyb .dbstkb c[tekb& 
fvhbufl^ tmjcrjgbehb rdktdf [ibh itvs[dtdfib ofhvjflutyc rdktdbc 
vybidytkjdfy cfhoveyj ntcnc vbjvbc ghjkbathfwbbc [fhbc[bc 
lfcflutyfl^ hfcfw sfdbc v[hbd lblb vybiytkj,f fmdc fqybiyekb 
cbvcbdybc  vrehyfkj,fib^ dbyfblfy [ibh itvs[dtdfib vbjvbc lhjc 
ite'kt,tkb [lt,f c[df vjojlt,ekb lbfuyjcnbrehb ntcnt,bc 
ufvj.tyt,f^ fhbc itvs[dtdt,b^ hjwf  ,bjacbehb vfcfkbc rdktdf fh b'ktdf 
cfiefkt,fc itafcltc tyljvtnhbevib ([ibhb cbc[kltyt,bc itltufl 
vfcfkbc cbvwbhbc ufvj^ fy rdfy'bc  ptojkbc gbhj,t,ib tyljvtnhbevbc 
fnhjabbc ufvj)& /bgthgkfpbehb ghjwtct,bc [fcbfsb^ tyljvtnhbevpt 
cfrdthw[bc kestbybpfwbbc fy fhfchekafcjdfyb .dbstkb c[tekbc 
tatmnb lf c[df& 
bv itvs[dtdfib rb^ cflfw ghjkbathfwbekb vbjvbc lhjc 
fqbybiyt,f cfrdthw[bc yjhvekb cjyjfyfnjvbehb cehfsb 
fewbkt,tk cfzbhjt,fc ofhvjflutyc itvlujvb rdktdbc 
cf[bs lfvfnt,bs /jhvjyfkehb cnfnecbc ufycfpqdhf 
wbrkbc jhbdt afpfib lf tyljvtnhbevbc vjhajkjubehb 
rdktdf& 
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4&2& cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbc lhjc cfrdthw[bc 
vjhajkjubehb wdkbkt,t,b 
 
cfresfh rdktdfib xdty itdbcofdkts cfrdthw[tt,ib vbvlbyfht 
vjhajaeymwbehb wdkbkt,t,bc [fcbfsb v[jkjl cfidbkjcyjc nfybc 
ghjkbathfwbekb vbjvt,bc lhjc htghjlemwbekb gthbjlbc 25-38 o& 
fcfrbc mfkt,ib& cek  itdbcofdkts 73 itvs[dtdf& vfs ijhbc 25-29 okbc 
fcfrfvlt gfbwtynt,b itflutyc 8^22~-c (6 itvs[dtdf)^ 30-34 o& 30^13~-c (22 
itvs[dtdf) lf 35-38 o& fcfrfvlt gfwbtynt,b itlfutyc 61^64~-c (45 
itvs[dtdf)& t&b& .dtkfpt [ibhfl cfidbkjcyjc nfybc ghjkbathfwbekb 
vbjvt,b ud[dlt,f 35-38 o& mfkt,ib lf itflutyc .dtkf itvs[dtdbc 
yf[tdfhpt ,tdhfl vtnc^ 30-34 okbc gfwbtynt,b cb[ibhbs itflutyc ths 
vtjs[tlc^ [jkj 25-26 okbc gfwbtynt,b rb ud[lt,f itlfht,bs bidbfsfl& 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc thsrdfy'bfyb lf 
vhfdfkrdfy'bfyb ajhvt,b ud[dlt,f sfyf,fhb cb[ibhbs& vfs ijhbc 
thsrdfy'bfyb 49^13~-ib (36 itvs[dtdf) lf vhfdfkrdfy'bfyb - 50^68~-ib (37 
itvs[dtdf)& fdflv.jabc fcfrbc ufsdfkbcobyt,bs thsrdfy'bfyb lf 
vhfdfkrdfy'bfyb vbjvt,bc cb[ibht fhbc vjwtvek vtjht lbfuhfvfpt& 
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thsrdfy'bfyb lf vhfdfkrdfy'bfyb ghjkbathfwbekb vbjvt,bc cb[ibht 
fdflv.jabc fcfrbc ufsdfkbcobyt,bs 
lbfuhfvf 2 
I II III
50 50
36,36
63,62
55
44
0
10
20
30
40
50
60
70
ths rd f y ' bf y b
vhf df k rd f y ' bf y b
 
+ - cfidbkjcyjc vbjvbs lffdflt,ekb 25-29 o& gfwbtynt,b 
++ - cfidbkjcyjc vbjvbs lffdflt,ekb 30-34 o& gfwbtynt,b 
+++ - cfidbkjcyjc vbjvbs lffdflt,ekb 35-38 o& gfwbtynt,b 
 
sbsmvbc .dtkf itvs[dtdfib gfwbtynt,bc rkbybrfib itvjcdkbc vbptpb 
fhbc uf'kbtht,ekb lf uf[fyuh'kbdt,ekb cbc[kbcltyt,b - 
/bgthgjkbvtyjhtf^ hjvtkbw itflutyc 67^12~-c (49 itvs[dtdf)& 
itvs[dtdfsf 24^66~-ib (18 itvs[dtdf) fqbybiyt,f /bgthvtyjhtf^ [jkj 
8^22~-ib (6 itvs[dtdf) vtycnhefwbekb wbrkb lfhqdtekb fh fhbc& 
gfwbtnt,blfy v[jkjl cfvvf vbfrbs[f rkbybrfc vfc itvltu hfw sdbsjy 
buh'yj vewkbc qheib vrdhbdb ofhvjyfmvyb& fqybiyek ufhtvjt,fc [fpc 
decdfvs bvltyfl^ hfvltyflfw gfwbtynt,vf tmbvc vbfrbs[tc cbvcbdybc 
fmnbehb phlbc afpfib& 
/bcnjkjubehfl vbjvbc rdfy't,ib fqbybiyt,f vbjwbnt,bc 
ghjkbathfwbf rdfy'bc gthbathbfpt cbc[k'fhqdt,bc bhudkbd^ phlbc 
pjyt,b fkfu vrfabjl fhbc ufvj[fnekb & rdfy'bc wtynhfkehb yfobkb 
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egbhfntcfl ofhvjlutybkbf vbjwbnt,bc lbaepehb ghjkbathfnt,bs^ 
cnhjvf fcts itvs[dtdt,ib ufbidbfst,ekbf (ajnj 1^ 2)& 
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eknhfcnhemnehekfl fqbybiyt,f gbryjpb lf vrdtshb dfrejkbpfwbf 
(ajnj 3)^ thstek  itvs[dtdfib rdfy'bc egbhfntcfl wtynhfkeh yfobkib 
fqbybiyt,f ytrhj,bjpb lf ytrhjpb (ajnj 4)& 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bs lffdflt,ekb 
htghjlemwbekb gthbjlbc gfwbtynt,blfy jgthfwbbc itvltu fqt,ek 
mbhehubek vfcfkfib cfrdthw[tt,ib vbvlbyfht gfsjkjubehb  
wdkbkt,t,bc vb[tldbs /jhvjylfvjrblt,ekb cnhemneht,bc 
/bgthgkfpbf (ajkbrekehb wbcnt,bc^ strjfvfnjpbc^ cnhjvbc 
/bgthgkfpbbc cf[bs) fqbybiyt,f 63^01~-ib (46 itvs[dtdf)^ 
cthjpekrtlkbfyb wbcnjvf 2^74~-ib (2 itvs[dtdf)^ .dbstkb c[tekbc 
gfsjkjubf rb 36^99~-ib (27 itvs[dtdf)& 
hjujhw fqvjxylf^ cfrdthw[bc mcjdbkbc /jhvjylfvjrblt,ekb 
cnhemneht,bc /bgthgkfpbf [ibhbf lf itflutyc .dtkf itvs[dtdbc 
sbsmvbc jh vtcfvtlc& rdfy't,bc pjvt,bc vb[tldbs rb bub [ibhbf 
thsrdfy'bfy vbjvt,ib lf itflutyc 57^10~ (32 itvs[dtdf)^ vhfdfkrdfy'bfy 
vbjvt,ib rb itflutyc 42^9~-c (24 itvs[dtdf)& 
xdtyc vbth itcofdkbkb cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbs 
lffdflt,ekb gfwbtynt,blfy .dbstkb c[tekbc gfsjkjubf fqybiyt,f 
36^99~-c (27 itvs[dtdf)& vfs ijhbc fhfchekafcjdfyb .dbstkb c[tekb 
fqbybiyt,f 62^96~-ib (17 itvs[dtdf)^ [jkj kestbyehb wbcnt,b  - 37^04~-ib 
(10 itvs[dtdf)& 
rdfy't,bc hfjltyj,bc vb[tldbs .dbstkb c[tekbc gfsjkjubf 
ufvj[fnekbf w[hbkib& 
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.dbstkb c[tekbc gfsjkjubf cfidbkjcyjc  
ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib 
w[hbkb =1 
mfkbc fcfrb 25-29 o& 30-34 o& 35-38 o& 
.dbstkb  
c[tekbc gfsjkjubf 
ths-
rdfy'bfyb
vhfdfk-
rdfy'bfyb
ths-
rdfy'bfyb
vhfdfk-
rdfy'bfyb 
ths-
rdfy'bfyb 
vhfdfk-
rdfy'bfyb
fhfchekafcjdfyb 
.dbstkb c[tekb 
2  2 4 2 7 
kestbyehb wbcnf 1 1  2 2 4 
 
.dbstkb c[tekbc gfsjkjubf 25-29 okbc fcfrbc gfwbtynt,ib 
fqbybiyt,f 66^67~-ib (4 itvs[dtdf)^ 30-34 o& gfwbtynt,ib 36^4~-ib (8 
itvs[dtdf) lf 35-38 okbc gfwbtynt,ib 33^33~-ib (15 itvs[dtdf)& rdfy't,bc 
pjvt,bc vb[tldbs rb ptvj[ctyt,ekb gfsjkjubf [ibhbf vhfdfkrdfy'bfy 
vbjvt,ib lf itflutyc 66^67~-c (18 itvs[dtddf) thsrdfy'bfy vbjvt,ib rb 
itflutyc 33^33~-c (9 itvs[dtdf)& eylf fqdybiyjs^ hjv .dbstkb c[tekbc 
gfsjkjubbc lhjc itvs[dtdfsf 62^96~-ib (17 itvs[dtdf) fqbybiyt,f 
cbc[kxfmwtdtd,b .dbstk c[tekib& 
/bcnjvjhajkjubehb rdktdbc itltufl cfrdthw[tt,ib  ptvj[ctyt-
,ek tcnhflbjklfvjrblt,ek cnhemeht,bc wdkbkt,t,sfy 
gfhfktkehfl fqvjxtybkbf c[df sfyv[kt,b gfsjkjubehb ghjwtcb% 2 
itvs[dtdfib fqbybiyt,f cnhjvbc /bgthgkfpbf^ 2-ib ajkbrekjvf^ 9-ib 
tyljvtnhbjblekb wbcnt,b^ 7-ib ptlfgbhekb cthjpekb gfgbkjvf^ 4 
itvs[dtdfib - fgjgktmcbf cfrdthw[bc cnhjvfib& 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbc lhjc cfrdthw[tt,bc 
/bcnjkjubehb^ /bcnjmbvbehb^ tktmnhjyek-vbrhjcrjgekb lf 
vjhajvtnhbekb rdktdbc cfae'dtkpt ufvjb.j 'bhsflfl jhb vbvfh-
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sekt,f% gbhdtkb - lblb egbhfntcj,bs ajkbrekehb fgfhfnbc 
lbcutytpbf lf vtjht - .dbstkb c[tekbc lbcutytpbf 
 
4&2&1& cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc lhjc 
cfrdthw[tt,bc ajkbrekehb fgfhfnbc vjhajaeymwbehb wdkbkt,t,b 
 
tcnhflbjklfvjrblt,ekb cnhemneht,bc wdkbkt,bc cb[ibhc lf 
[fcbfsbc itcf[t, byajhvfwbf vjwtvekbf w[hbkib =10& 
 
cfrdthw[bc /jhvjylfvjrblt,ekb cnhemneht,bc wdkbkt,t,bc [fcbfsb 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib 
w[hbkb 10 
cfrdthw[bc wdkb-
kt,t,b 
 
 
fdflv.jabc fcfrb 
ajkb-
rekehb 
wbcnf 
odhbk-
wbcneh
b uflf-
udfht,f
wbcnehfl 
fnht-
pbekb 
ajkb-
rekt,b 
ntrj-
vfnjpb
ajkb-
rekjvf 
cnhjvb
c /bgth-
gkfpbf
25-29 o& 2   2   
30-34 o& 10 2 2 4   
35-38 o& 16 3 9 7 2 2 
]fvb 28 5 11 13 2 2 
 
fcfrbc vb[tldbs ajkbrekehb [fcbfsbc wbcnt,b lf 
/jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf 25-29 okbc 
gfwbtynt,ib cek 6 gfwbtynblfy fqtybiyt,f jhc^ t&b& itvs[dtdfsf ths 
vtcfvtlc lf itflutyc 33^33~-c& eylf fqdybiyjs^ hjv fv jhbdt itvs[dtdfib 
ajkbrekeh wbcnfcsfy thsfl fqbybiyt,f ntrf bynthybc /bgthgkfpbf& 
30-34 o& fcfrbc 22 gfwbtynblfy cfrdthw[bc ptvj[ctyt,ekb wdkbkt,t,b 
fqtybiyt,f 14-c^ t&b& jh vtcfvtlc lf itflutyc 63^64~-c& vfs ijhbc eylf 
fqdybiyjs^ hjv ntrf bynthyfc /bgthgkfpbf fqbybiyt,f 4 itvs[dtdfib& 
35-36 o& fcfrbc 45 gfwbtynblfy ajkbrekehb wbcnt,b lf 
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/jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbf fqvjfxylf 28 
gfwbtync^ t&b& yf[tdfhc lf itflutyc 62^22~-c& vfs ijhbc ajkbrekehb 
[fcbfsbc wbcnt,blfy ntrf bynthyfc /bgthgkfpbf sfy f[klf idblc^ 
cnhjvbc /bgthgkfpbf jhc lf ajkbrekjvf jhc (w[hbkb 2)& hjujhw 
fqvjxylf^ ajkbrekehb [fcbfsbc wbcnt,bc lf vfssfy thsfl /jhvjy-
lfvjrblt,ekb cnhemneht,bc /bgthgkfpbf cfidbkjcyjc nfybc 
ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib [ibhbf 35-38 okbc lf 30-34 
o& gfwbtynt,ib& hfw itt[t,f 25-29 o& gfwbtynt,c^ fm cb[ibhbs 
ufvjbhxtdf .dbstkb c[tekbc gfsjkjubf^ hfcfw ufydb[bkfds vjvltdyj 
sfdib& 
hfw itt[t,f cfrdthw[tt,bc ptvj[ctyt,ekb gfsjkjubbc lhjc c[df 
sfyv[kt,b gfsjkjubf vjwtvekbf w[hbkib 11& 
 
cfrdthw[bc c[df gfsjkjubehb wdkbkt,t,b 
w[hbkb 11 
cfrdthw[bc wdkb-
kt,t,b 
fcfrb 
tyljvtnhjblekb 
wbcnt,b 
ptlfgbhekb 
gfgbkjvf 
wbcnjvf
25-29 o&    
30-34 o& 2   
35-38 o& 9 7 3 
]fvb 11 7 3 
 
xfnfht,ekb rdktdbc itltufl ufvjbhrdf^ hjv 25-38 o& gfwbtynt,bc 
cfrdthw[t,b [fcbfslt,f wdkbkt,t,bs^ hjvkt,bw cf.jdtksfjl vbqt,ekb 
itafct,bc vb[tldbs lfcf[tkt,ekb jhufyjc lbcutytpbfc ufvj[fnfdc& 
cf[tklj,h^ .dtkf itvs[dtdfib cfrdthw[bc cnhjvf ofhvjlutybkbf strf 
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mcjdbkbs (ajnj 5^ 6)^ hjvtkbw [ibhfl vbrhjstrjvt,cfw ofhvjmvybc^ 
t&b& ufybwlbc /bgthgkfpbfc& ekmnhfcnhemnehekfl strf e]htlt,bc 
fmnbdfwbf vfsb ,bhsdt,bc mhjvfnbyb sfdvj.hbkbf  gthbathbfpt 
vtv,hfyt,bc f[kjc^ yerktjgkfpvfib fqbybiyt,f yfstkb e,yt,b^ cnhjvf 
vfs ufhitvj /bgthgkfpbehbf^ itbwfdc lblkb hfjltyj,bs rjkfutyeh 
,jzrjt,c (ajnjn 7-8)& fv ajypt bidbfsbf /bfkbybpt,ekb fye stshb 
c[tekt,b (ajnj 9^ 10^ 11)& ptvj[ctyt,ekb strf mcjdbkbc e]htlt,bc vwbht 
yfobkb itbwfdc celfyjabkeh kbgblt,c (ajnj 12)& hjvtkbw vfsb 
/jhvjybc vjhaj- 
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kjubeh tmdbdfktync ofhvjflutyc& vj[ctyt,ekb bvfc vbesbst,c^ hjv strf e]htlt,bc evwbhtcj,f 
/jhvjyekfl fmnbehbf lf cgtwbabreh aeymwbfc fchekt,c& vbe[tlfdfl bvfcf^ hjv strf mcjdbkib 
/jhvjyt,bc tmdbdfktynb celfyjabkehb kbgblt,bc itvwdtkb e]htlt,b vwbht hfjltyj,bs 
dkbylt,f^ vfbyw /bgthgkfpbt,ekb strf mcjdbkbc vbth /jhvjyt,bc ghjlemwbf eahj zfh,b bmyt,f^ 
dblht yjhvfkeh cfrdthw[tib (rbltdfw^ hjv strf mcjdbkbc .dtkf  /jhvybc cbystpbs 
[fcbfslt,jltc)& 
fvudfhfl^ xdtyc vbth xfnfht,ekb ufvjrdktdt,b exdtyt,c^ hjv 
lbcutytpbeh cfrdthw[tt,ib strf mcjbdkbc /bgthgkfpbfc sfy f[kfdc 
vtnb /jhvjyekb fmnbdj,f^ dblht yjhvekb cfrdthw[tt,bc strf mcjdbkc^ 
vbe[tlfdfl bvbcf^ hjv fv erfyfcrytkib celfyjabkehb kbgblt,b 
dkbylt,f sbsmvbc .dtkf strf e]htlib& ufcfsdfkbcobyt,tkbf^ hjv 
lbcutytpbehb cfrdthw[tt,bc /bgthgkfpbt,ekb strf mcjdbkbc bc 
yfobkb^ hjvtkbw cekafybkeh kbgblt,c fh itbwfdc fewbkt,kfl 
ufhrdtek aeymwbfc fchekt,c lf fh fhbc ufvjhbw[ekb^ hjv vfsibw 
[lt,jltc xdtysdbc ewyj,b^ seylfw fyjvfkehb ybdsbtht,t,bc^ vfs ijhbc 
/jhvjyt,bc cbystpb& 
yjhvek cfrdthw[tib hjujhw erdt wyj,bkbf velvbdfl vbvlbyfhtj,c 
ghbvjhlbekb ajkbrekt,bc vjvobat,f^ hjvkt,bw mthmjdfy ihtib 
ufykfut,ekb fhbfy vwbht ]ueat,bc cf[bs& cfidbkjcyjc vbjvbs 
lffdflt,ek mfkt,ib rb bcbyb lbcutytpehb cfrdthw[tt,bc gbhj,t,ib 
ufybwlbfy ufycfresht,ek cbvwbhtc (ajnj 13)& cfrdthw[tt,bc njnfkehb 
trdfnjhekb cthbekb vbrhjnjvbs vbqt,ek fyfskt,ib ufvjdkbylf^ hjv 
sbsjtek fyfsfkib ufafynekfl ud[dlt,f thsb fy jhb ghbvjhlbekb 
ajkbrekb& fhct,ekb ghbvjhlbekb ajkbrekt,bc yfobkb ufvjatybkbf 
re,ehb tgbstkbevbs^ hjvkt,ibw ,bhsdb  gjkfhbpt,ekbf lf ae'tptf 
vjsfdct,ekb^ yfobkb ajkbrekt,bcf ufvjatybkbf lf,fkb^ re,ehb fy 
,hn.tkb tgbstkbevbs lf itbwfdc fhfgjkbfhbpt,ek wtynhfkehfl 
vlt,fht ,bhsdc& rdthw[e]htlt,b^ hjvkt,bw re,ehb tgbstkbevbs 
ufvjatybk ajkbrekt,ibf^ vrdtshfl fhbc ufvj.jabkb tgbstkbevblfy 
rdthw[e]htlbc ufhcbc rjyneht,bc cbvrdtshbc ufvj (ajnj 14)&  
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fctsb rdfhw[e]htlbc ,bhsdbc ufhcbw fuhtsdt vrdtshb rjyneht,bs 
ufybcfpqdht,f wbnjgkfpvbcfufy& wbnjgkfpvf tjpbyjabkehfl 
/jvjutyehb^ ,bhsdb vrhsfkb ,fpjabkehb lf /jvjutyehbf 
rfhbjgkfpvfib mhjvfnbybc sfyf,fhb ufyfobkt,bc ufvj& bv 
ajkbrekt,ib^ hjvkt,bw lf,fkb re,ehb fy ,hn.tkb tgbstkbevbs fhbc 
ufvjatybkb rdthw[e]htlb vlt,fhtj,c wtynhfkehfl& ufhcc fh fmdc 
vrdtshb rjyneht,b lf fvbnjv rdthw[e]htlb fh fh fhbc ufvb]yekb 
ufvjvatyb tgbstkbcfufy& fctdt fhfvrdtshb rjyneht,bs [fcbfslt,f 
,bhsdbw (ajnj 15)& wbnjgkfpvf vrhsfkb tjpbyjabkehbf^ yfpb 
vfhwdkjdfyb^ ,bhsdb vrhsfkb ,fpjabkehb /jvjutyehb^ vlt,fhtj,c 
tmcwtynhekfl& tc rdthw[e]htlb lf vskbfyfl ajkbrekt,b xdtyc vbth 
vbxtyekbf lbcnhjabbc^ ytrhj,bjpbc vlujvfhtj,fib v.ja 
ajkbrekt,fl^ hjvkt,cfw itvlujvb ufydbsfht,bc fye phlbc ybiyt,b 
lfrfhuekb fmds (ajnj  18^ 19)&  
ufvjdktybk ghbvjhlek ajkbrekfsf ijhbc fhbc thstekb vpfhlb 
gbhdtkflb ajkbrekb& sfdlfgbhdtkfl bo.t,f re,ehb ajhvbc 
uhfyekjpehb e]htlt,bc ghbpvek ajhvt,ib uflfcdkf lf jjwbnb 
bphlt,f pjvfib fye ofhvjbmvyt,f gbhdtkflb ajkbrekb& 
fvltyfl^ ajkbrekt,b phlbc c[dflfc[df afpfib bv.jat,f% 
ajkbrekt,b jh fy cfv ihtl bhudkbd ufykfut,ekb re,ehb tgbstkbevbs^ 
ajkbrekt,b [es fy fs ihtl^ fuhtsdt bhudkbd ufykfut,ekb re,ehb 
tgbstkbevbs^ hjvtksf yfobkc fmdc vbqt,ekb uhfyekjpehb e]htlt,bc 
sdbct,t,b& fctsb ajkbrekt,b ,jh,kbct,hb ajkbrekt,bc 
isf,tzkbkt,fc njdt,c lf vfsib vjsfdct,ekb rdthw[e]htlb fh 
[fcbfslt,f vrdtshb rjyneht,bs^ fvbnjv fh fhbc vrdtshfl ufvb]yekb 
tgbstkjbevblfy& vfsb wbnjgkfpvf vrhsfkb tjpbyjabkehbf^ 
yfpvfhwdkjdfyb lf fmds tmcwtynhekb vlt,fhtj,f& vrhsfkb 
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,fpjabkehb ,bhsdbs bmvyt,f isf,tzlbkt,f^ hjv fv t&o& ,jh,kbct,h 
ajkbrekt,ib rdthw[e]htlb ytrhj,bjpbc vlujvfhtj,fibf& 
 
 
 221
fqybiyekc flfcneht,c bcbw^ hjv thstekb ,jh,kbct,hb ajkbrekb 
ltpjhufybpfwbbc afpfib^ hjltcfw rdthw[e]htlb kbpbcbc 
vlujvfhtj,fibf lf vfcib fhbc ,bhsdbc rfhbjkbpbcbc ybiyt,b& t&b& 
rdthw[e]htlb lfytrhjpt,ekbf^ [jkj ajkbrekbc vhfdfkhbufl 
lfkfut,ekb tgbstkbevb^ hjvkt,bw ltpjhufybpfwbfc ufybwlbc^ fuhsdt 
itbwfdc lfytrhjpt,ek re,eh tgbstkjbevc lf uhfyekjpeh e]htlt,c 
(ajnj 16^ 17)& pjubths itvs[dtdfib ptvj[ctyt,eksfy thsfl dkbylt,f 
vobat uhffabc ,einerbw^ vfuhfv tc ,einerb fh vlt,fhtj,c cfrdthw[bc 
vafhfdb cthjpekb ufhcbc mdti^ itbwfdc lfytrhjpt,ek lf 
ltpjhufybpt,ek rdthw[t]htlc& fvfcsfy ajkbrekbc ,jhwdib fh fhbc 
tmcythbc c[tekfrt,b lf uhfyekjpeh e]htlsf evhfdktcj,f lbcnhjabbc 
lf ytrhjpbc vlujvfhtj,ibf& 
fvfcsfy thsfl cfrdthwtib fhbc c[dflfc[df pjvbc ths fy hfvltybvt 
wbcnb& bv itv[dtdfib^ cflfw wbcnt,bc hbw[db [esc fqotdc ufvj[fnekbf 
gjkbwbcnjpb& bcbyb ufvjatybkbf thsihbfyb uf,hn.tkt,ekb 
tgbstkbevbs^ [jkj wbcnt,bc ibusfdcb pju]th rjkjblbc cbvrdhbdbc^ 
pju]th rb s[bthb tjpbyjabkehb vfcff& 
ptvjfqybuyekb rdktdf b'ktdf cfae'dtkc bvbc itcf[t,^ hjv 
cfrdthw[bc lbcutytpbbc gbhj,t,ib ajkbrekt,b itvltuyfbhfl fhbc 
ofhvjlutybkb%  
1& ghbvjhlekb ajkbrekt,bc hbw[db vwbhtf^ vfsb yfobkb 
ytrhj,bjpbc vlujvfhtj,fibf lf [lt,f vfsb fnhtpbf& yfobkb 
ajkbrekt,bc bphlt,f^ vfuhfv vfsufy fh [lt,f uhffabc ,einerbc 
xfvj.fkb,t,f bcbyb o.dtnty phlfc ufydbsfht,bc c[dflfc[df cnflbfib 
(ajnj 21) lf ufybwlbc ytrhjpc lf ltpjhufybpfwbfc&  
2& pju]th vfsufy dbsfhlt,f ajkbrekehb wbcnt,b (ajnj 22)^ 
itlfht,bs bidbfsfl [lt,f uhffabc ,einert,bc xfvj.fkb,t,f^ vfuhfv bcbw 
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fh fqotdc sfdbc ufydbsfht,bc ,jkj ufcrljvbc cnflbfc& dbsfhlt,f 
rdthw[e]htlbc ytrhjpb lf vfs flubkfc .fkb,lt,f lblb pjvbc wbcnf 
(ajnj 23^ 24^ 25^ 26)&  
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itcf,fvbcfl fv ]ueabc cfrdthw[tt,ib fqbybiyt,f ibuybsf strf ufhcbc 
/bgthgkfpbf hj,jcjvt,bc lf gjkbcjvt,bc /bgthgkfpbbs^ tyljgkfpvbc 
ufufybtht,ekb wbcnthyt,bs lf ,bhsdbc temhjvfnbpfwbbs (ajnj 27)& 
erfyfcrytkbc cfae'dtkpt vbvlbyfhtj,c tcnhbjkbc lf tcnhjutyt,bc 
cbystpb^ hfw bodtdc ukedb reysbc e]htlt,bc ufvhfdkt,bc 
byntycbabrfwbfc lf rtsbksdbct,bfyb cbvcbdyehb rtht,bc xfvj.fkb,t,fc& 
3& [ibhfl xdty itvs[dtdfib  uhffabc ,einerbc fy uhffabc ,ei-
nerbcufy ufyc[dfdt,ekb ajkbrekehb wbcnbc rtltkib fqbybiyt,f 
uhfyekjpeh e]htljdfyb ufhcbc  /bgthgkfpbf (ajnj 28)^ 
eknhfcnhemnehekfl fqbybiyt,f tyljgkfpvehb ,flbc ufufybtht,ekb 
wbcnthyt,b^ hb,jcjvt,bc lf gjkbcjvt,bc /bgthgkfpbbs lf ,bhsdbc 
temhjvfnbybpfwbbs (ajnjn 29) hbc ufvjw vj[ctyt,ekb ufhcb 
ufcmtkt,ekbf lf itbwfdc tmcythbc c[tekfrt,bc lbl hfjltyj,fc^ vfs 
ijhbc fept,bc cf[bs ofhvjlutybkb lblb pjvbc tmcythbc c[tekfrt,bs 
(ajnj 31^ 31)& 
fvfdt ]ueabc hbu itvs[dtdt,ib fqbybiyt,f uhffabc ,einerbc 
nhfcyajjhvfwbf vtycnhefwbbc .dbstk c[tekfl& vfuhfv .dbstkb 
c[tekbc gthbathbfpt e[dfl fhbc ithxtybkb uhfyekjpehb e]htlt,b^ 
hfw bvfc ybiyfdc^ hjv uhffabc ,einerbc ufcrljvbc itvltu fh [lt,f 
chekafcjdfyb .dbstkb c[tekbc ofhvjmvyf ithxtybkb 
uhfyekjpehe]htljdfyb ufhcbc aeymwbeh-/jhvjyekb fmnbdj,bc ufvj& 
ptvj[ctyt,ekb .dbstkb c[tekbc e]htlt,b vwbht pjvbcff& 
fqbybiyt,f rfhbjgbryjpb & xdty rdktdfib fqt,ekbf bctsb itvs[dtdt,b^ 
cflfw wbrkbc vb[tldbs .dbstkb c[tekb eylf .jabkb.j vt-2 afpbc 
gbhdtkb rdbhbc lfcfchekbc itcf,fvbcb^ t&b& 7-8 lqt& fv gthbjlbcsdbc 
rb .dbstkb c[tekb fqotdc sfdbcb cnhemnehekb lf aeymwbehb f.dfdt,bc 
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afpfc& fv lhjbcfsdbc lfvsfdht,ekbf uhfyekjpehb e]htlt,bc 
kestbybpfwbf&  
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xdty itvs[dtdfib uhfyekjpehb e]htlt,b fh ufybwlbfy chekafcjdfy 
kestbybpfwbfc  lf flubkb fmdc uhfyekjpehb e]htlt,bc gthcbcntywbfc 
(ajnj 32^ 33^ 34) fqbybiyt,f fhfsfyf,fhb kestbybpfwbf lf dhwtkb 
cbc[kxfmwtdt,b (ajnj 36^ 37^ 38)& thstekb uhfyekjpehb e]htlt,b 
ufybwlbfy fhfsfyf,fh kestbybpfwbfc^ hbc itltuflfw 
eknhfcnhemnehefl lbathtywbhlt,f evobafhb^ [jkj eahj bidbfsfl 
vobat uhfyekjwbnb (ajnj 40& elnhfcnhemnehekfl iblf strf ihbc 
e]htlt,ib fqbybiyt,f fmnbdfwbf  ,bhsdbc vtv,hfybc qhvf 
bydfubyfkbpfwbt,bs^ ,bhsdbc ajht,bc ufufybtht,bs^ tyljgkfpvehb 
,flbc ufufybtht,bs^ hb,jcjvt,bc lf gjkbcjvt,bc /bgthgkfpbbs (ajnj 
35)& fqybiyekblfy ufvjvlbyfht yfskfl xfyc^ hjv .fkb,lt,f 
fhfchekafcjdfyb .dbstkb c[tekb fhfchekafcjdfyb kestbybpfwbbs& 
thstek itvs[dtdt,ib rb hxt,f isf,tzlbkt,f^ hjv .dbstk c[tekib 
ofhvjmvybcsfyfdt bo.t,f vbcb htuhtcb^ fye ereufydbsfht,f& 
eknhfcnhemnehekfl fqbybiyt,f gbryjpehb ,bhsdt,b rjkfutyehb 
rjkfutyehb ,jzrjt,bc ghjkbathfwbbs (ceh& 41^ 42^ 43^ 44)& jhbdt 
itvs[dtdfib flubkb fmdc .dbstkb c[tekbc aeymwbeh ervfhbcj,fc^ t&b& 
bmvyt,f ghjutcnthjybc ltabwbnb& fv itvs[dtdfib .dbstk c[tekib 
/bcnjmbvbehfl fqvjxtybkbf celfyjabkehb kbgblt,bc fhct,j,f (ajnj 
46)^ hfw flfcneht,c hjv ithxtybk ntrf-uhffyekjpeh rjvgktmcib 
uh'tklt,f tcnhjutyt,bc cbystpb&  
xdty vfcfkfpt ghjkbathfwbekb vbjvt,bc lhjc fs itvs[dtdfib 
fqbybiyt,f kestbyehb wbcnt,b& hjujhw wyj,bkbf^ kestbyehb wbcnt,b 
ofhvjbmvyt,f cjkbnfhekb ajkbrekehb wbcnbc rtltkib e]htlt,bc 
kestbybpfwbbc itvltu^ fv lhjc wbcnbc ibuybsf ptlfgbhb .dbstkb 
athbcff& kestbyehb wbcnt,b f[fcbfst,c jhcekj,fc lf dbsfhlt,f 
cbc[kib mjhbfkehb ujyfljnhjgbybc vfqfkb rjywtynhfwbbc ufvj& 
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erfyfcrytkb dkbylt,f vfiby^ hjltcfw nhjaj,kfcnehb fdflv.jaj,bc fy 
vhfdfko.kbfyj,bc gbhj,t,ib yf.jabc mcjdbkt,bc vbth fh [lt,f vfsb 
fltrdfnehb fsdbct,f&  
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kestbyehb wbcnt,b htuhtcc ufybwlbc jhcekj,bc ito.dtnbc 
itvltu& vfsb cgjynfyehb htuhtcb itb'kt,f ufuh'tkltc tmdcb sdt^ fv 
gthbjlib lfvf[fcbfst,tkbf fylhjutyt,bc uf'kbtht,ekb ghjlemwbf lf 
itcf,fvbcfl dkbylt,f dbhbkbpfwbbc cbvgnjvb& kbnthfnehekb 
vjyfwtvt,bs wyj,bkbf fuhtsdt kestbyehb wbcnt,bc bfnhjutyekb 
ajhvt,b^ hfw .fkb,lt,f jdekfwbbc ghjwtcbc fhffltrdfnehb trpjutyehb 
cnbvekfwbbs& 
cfrdthw[tt,bc wbcnehb ofhvjyfmvyt,blfy fhct,j,c rbltd wbcnehb 
.dbstkb c[tekb^ hjvtkbw yjhvfkehb .dbstkb c[tekbc fyfnvbeh 
dfhbfync ofhvjflutyc^ fvjatybkbf ab,hjpekb mcjdbkbs lf 
ufvj[fnekbf uhfyekjpj - strf kestbyehb e]htlt,bs& xdty 
itvs[dtdt,ib kestbyehb wbcnt,b ufvj[fnfdc fy f,jhnbc vjdktyfc fy 
dbsfhlt,f jdekfwbbc itvltu .dbstkb c[tekbc yfflhtdb htuhtcbc ajypt 
ufydbsfht,ekb lbcnhjabek-ytrhjpekb ghjwtct,bc lfxmfht,bc 
itltufl& .dtkf itvs[dtdfib flubkb fmdc ghjutcnthjybc ltabwbnc& 
fvfcsfy se ufdbsdfkbcobyt,s^ hjv pju itvs[dtdfib lfvf[fcbfst,tkbf 
fylhjutyt,bc cnbvekfwbf^ erfyfcrytkb tcnhflbjkbc cbystpbc 
obyfvjh,tlc ofhvjflutyc& 
3) /bcnjkjubehb^ /bcnjmbvbehb lf tktmnhjyjvbrhjcrjgekb 
rdktdbc cfae'dtkpt itb'kt,f bsmdfc^ hjv cfidbkjcyjc nfybc 
ghjkbathfwbekb vbjvt,bc lhjc htghjlemwbekb gthbjlbc 
mfkt,ib cfrdthw[tt,ib fqbybiyt,f itvs[dtdfsf evhfdktcj,fib 
lfvf[fcbfst,tkb ajkbrekehb fgfhfnbc lbcutytpbf lf ntrf-
uhfyekjpehb rjvgktmcbc /bgthgjkfpbbs^ hfw itcf,fvbcfl 
f'kbtht,c tcnhjutyt,bc cbystpc lf bmvyt,f /bgthctcnhjutytvbf& 
4) itvs[dtdfsf evwbhtcj,fib .fkb,lt,f fhfchekafcjdfyb .dbstkb 
c[tekb fy kestbyehb wbcnt,b^ hbc ajyptw .fkb,lt,f 
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ghjutcnthjybc vrdtshb ltabwbnb lf 'kbthlt,f tcnhjutyt,bc 
cbystpb& 
4&3& ajkbrekbc iblf strf ufhcbc vbrhvjhajkjubehb sfdbct,eht,fyb 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc lhjc 
 
hjujhw ptvjs b.j fqybiyekb^ cfidbkjcyjc nfybc ghkbathfwbekb 
vbjvbc itvs[dtdfsf  60^27~-ib 25-38 o& mfkt,bc cfrdthw[tt,ib 
ufvjdkbyt,ekbf ajkbrekehb wbcnt,b lf strjvfnjpt,b& 
lfcf[tkt,ekb wbcnt,bc hfjltyj,f cfiefkjl cfvb fy js[bf^ [jkj vfsb 
lbfvtnhb 1^5 cv-bc afhukt,ibf& ptvjs bcbw b.j fqybiyekb^ hjv tc 
cfrdthw[tt,b fh ofhvjflutyc sfylf.jkb lbcutytpbbc lf vfcsfy 
lfrfdibht,ekb gjkbwbcnjpbc ufvj[fnekt,fc& fvudfhfl^ xdtyc vbth 
ufvjrdkekbf itvs[dtdt,b^ hjltcfw yjhvfkehb ufydbsfht,bc 
cfrdthw[tt,ib ajkbrekt,bc phlbc^ vjvobat,bc^ jdekfwbbc lfhqdtdbc 
tgbpjlt,b fqvjxylt,f^ hjujhw xfyc cfibdkjcyjc nfyib vbjvt,bc 
fqvjwtyt,f lf ufydbsfht,f vbvlyfhtj,c ajkbrekt,bc phlbcf lf 
aeymwbbc lfhqdtdbc gfhfktkehfl& fvbnjv hjujhw ptvjs (b[bkt sfdb 
3) fhbc fqybiyekb rdktdbc ths-thsb fvjwfyf uf[lf ajkbrekt,bc 
vjhajkjubehb lf aeymwbehb vlujvfhtj,bc ufvjrdktdf cfidbkjcyjc 
ghjkbathfwbekb vbjvt,bc lhjc htghjlemwbekb gthbjlbc mfkt,ib& 
xfnfht,ekb rdktdbc itltufl ufvjbhrdf^ jhb vobat ajkbrekbc^ 
uhffabc ,einert,bc lf wbcnehfl ufhlfmvybkb uhffabc ,einert,bc 
sbsj itvs[dtdbc sbsj ajkbrekbc 100 v[tldtkj,bc dtkib cfiefkj 
lbfvtnhbc vfxdtyt,kb 1-1^5 cv-bf fye  vrv& lbfvtnhc itlfutyc& fvfsufy 
iblf strf ufhcbc cfiefkj vfxdtyt,tkb 30^85 vrv-bf^ vfs ijhbc vbybvfkehb 
lbfvtnhb 4^7 vrv-bf^ vfmcbvfkehb - 57 vrv& fv gbhj,t,ib dfhbfwbekb 
hbublfy ufvj.jabkbf 10 rkfcb (b[bkt w[hbkb 12^ vhelb 33)^ hjvtksfufy 
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+ rkfcc ofhvjflutyc ajkbrekt,bc htubjyt,b^ hjvkt,ibw iblf strf 
ufhcbc cbcmt 4^7-14^7 vrv-c elhbc^ ++-c ofhvjflutyc htubjyt,b^ hjvkt,ibw 
iblf strf ufhcbc cbcmt 14^7-19^4 vrv-c elhbc^ +++ rkfcc itlfutyc 
htubjyt,b 19^4-24^1 vrv-bc lbfvtnhbc vmjyt iblf strf ufhcbs^ +| rkfcc 24^1-
22^8 vrv lbfvtnhbc cbcmbc^ | rkfcc 28^8-33^5 vrv lbfvtnhbc^ |+ rkfcc 33^5-
38^2 vrv lbfvtnhbc^ |+++ rkfcc 38^2-42^9 vrv kbfvtnhbc^ |+++ rkfcc 42^9-
47^6 vrv lbfvtnhbc^ +\ rkfcc - 47^6-52^3 vrv lbfvtnhbc lf \ rkfcc itflutyc 
htubjyt,b 52^3-57 vrv lbfvtnhbc vmjyt iblf strf ufhcbs& fqybiyekb 
rkfct,blfy gbhdtkb cfvb rkfcb fhbc strf ufhcbc cbcmbc vwbht 
vfxdtyt,tkb^ vt-4-lfy vt-8 rkfcbc xfsdkbs cfiefkj^ vt-9-10 rkfct,b rb 
iblf strf ufhcbc cbcmbc vfqfkb vfxdtyt,tkb& 
 
wbcnehb ajkbrekbc iblf strf ufhcbc cbcmt cfidbkjcyjc nfybc 
vbjvt,bc lhjc (vrv) 
w[hbkb 12 
hbub rkfct,b ajkbrekbc iblf strf ufhcbc 
cbcnt 100 v[tld& dtkblfy 
+ 4^7-14^7 48 - 13^79~ 
++ 14^7-19^4 60 - 17^24~ 
+++ 19^4 - 24^1 96 - 27^59~ 
+| 24^1 - 28^8 26 - 7^47~ 
| 28^8 - 33^5 24 - 6^9~ 
|+ 33^5 - 38^2 24 - 6^9~ 
|++ 38^2 - 42^9 24 - 6^9~ 
|+++ 42^9 - 47^6 22 - 6^32~ 
|+++ 42^9 - 47^6 22 - 6^32~ 
+\ 47^6 - 52^3 12 - 3^45~ 
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\ 52^3 - 57 12 - 3^45~ 
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vj[ctyt,ekblfy bhrdtdf^ hjv lfcf[tkt,ekb rkfct,blfy cbc[ibhbs 
gbhdtk flubkptf vt-3 rkfcbc htubjyt,b^ cflfw iblf strf ufhcbc cbcmt 
19^4-24^1 vrv-bf& tc rkfcb vjlehbf lf .dtkf htubjybc 27^59~-c 
ofhvjflutyc& vt-2 flubkc cb[ibhbs bzthc vt-2 rkfcbc htubjyt,b^ 
hjvkt,ibw strf ufhcbc cbcmt 14^7-19^4 vrv-c elhbc& fctsb cbcmbc vmjyt 
iblf strfc htubjyt,b 17^24~-c ofhvjflutyc& vt-3 flubkb cb[ibhbs 
ezbhfdc gbhdtkb rkfcbc hutbjyt,c^ hjvtksf cbcmt 4^7-14^7 vrv-bf lf fv 
rkfcbc hutbjyt,bc cb[ibht 13^79~-bs fhbc ofhvjlutybkb& 
fvudfhfl^ ufvjrdktekb ajkbrekt,bc iblf strf  ufhcb sbsmvbc 3$5-
bf^ t&b& yf[tdfhpt ,tdhbs vtnb (58^72~) [fcbfslt,f cbcmbs^ hjvtkbw 
gbhdtk cfv rkfcibf^ fye 4^7-24^1 vrv-bc afhukt,ibf& fv rkfct,c 
gbhj,bsfl deojlt,s iblf strf ufhcbc cbcmbc lf,fkb vfxdtyt,kt,bc vmjyt 
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htubjyt,bc fvcf[dtk rkfct,c& itvltub vt-4^ 5^ 6^ 7^ 8 rkfct,bc 
vfxdtyt,kt,bs lf[fcbfst,ekb htubjyt,b thsyfbhb cb[ibhbs fhbc 
ofhvjlutybkb lf itcf,fvbcfl - 7^47~-c^ 6^9~-c^ 6^9~-c^ 6^9~-c^ 6^32~-c 
itflutyty& thsfl fctsb cbcmbc vmjyt htubjyt,b itflutyc 1$3-pt vtnc - 
34^38~-c& fv rkfct,c xdty fuhtsdt gbhj,bsfl deojlt,s wbcnehb 
ajkbrekbc iblf strf ufhct,bc cfiefkj cbcmbc ufvjv[fndtk 
vfxdtyt,tkc& 
dfhbfwbekb hbublfy ufvj.jabk rkfct,c ijhbc vt-8 rkfcc 
ofhvjflutyc hutbjyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 47^6-52^3 vrv-
bf lf vtfst rkfcc htubjyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 52^3-57 
vrv-bc elhbc& sbsjtekb fv rkfcbc ufvjv[fndtkb htubjyt,b itflutyc 
6^9~-c& 
xdty vbth wbcnehb ajkbrekt,bc rdktdbc gfhfktkehfl xfnfhlf 
yjhvfkehb ajkbrekbc vjhajvtnhbekb rdktdf& vfcfkf fqt,ekb b.j 
cfvtlbwbyj tmcgthnbpbc rfstlhblfy^ ufvj.tyt,ekb b.j 28-56 okbc 
mfkt,bc cfrdthw[tt,b&  
hjujhw ufvjrdktdbc itltut,blfy xfyc^ yjhvfkehb uhffabc 
,einerbc^ ajkbrekbc rtlkbc cbmt itflutyc cfiefkjl 0^7-1^2 cv-c& 
iblf strf ufhcbc cbcmbc cfiefkj vfdtyt,tkb elhbc 19^1 vrv-c^ vfs 
ijhbc vbybvfkehb lbfvtnhb 4^7 vrv-c^ vfmcbvfkehb lbfvtnhb rb 33^5 vrv& 
fv gbhj,t,ib dfhbfwbekb hbublfy ufvj.jabkbf 5 rkfcb (b[bkt w[hbkb 
13^ vhelb 34)^ hjvtksf gbhdtk rkfcc ofhvjfluyc yjhvekb ajkbrekt,bc 
hutbjyt,b^ hjvktibw iblf strf ufhcbc cbmt 4^7-14^7 vrv-c elhbc^ ++-c 
ofhvjlfutyc htubjyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 14^7-19^4 vrv-c 
elhbc^ +++-c ofhvjflutyc huthjyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 
14^7-19^4 vrv-c elhbc^ +++-c 19^4-24^1 vrv^ +|-c 24^1-28^8 vrv lf | rkfcc 
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ofhvjflutyc htubuyt,b^ hjvkt,ibw iblf strf ufhcbc cbcmt 28^8-33^5 vrv-c 
elhbc& 
vj[ctyt,ekb rkfct,blfy cb[ibhbs gbhdtk flubkptf lf yf[tdfhpt 
vtnc - 53^68~-c itflutyc vt-3 rkfcbc 19^4-24^1 vrv vfxdtyt,kt,bs 
ofhvjlutybkb iblf strf ufhcbc htubjyt,b& cb[ibhbs vtjht flubkptf lf 
1$4-pt vtnc 28^42~-c itflutyc ++ rkfcbc 14^7-19^4 vrv-bc vmjyt htubjyt,b& 
fvudfhfl^ sbsmvbc thsyfbhb cb[ibhbs ud[dlt,f gbhdtk lf vtjs[t 
rkfct,b lf itcf,fvbcfl gbhdtkb rkfcb itflutyc 9^47~-c lf vt-4 rkfcb 
6^31~-c (4^7-14^7 vrv lf 24^1-28^8 vrv)& bidbfsfl vt-5 rkfcbc lbfvtnhbs 28^8-
33^5 vrv-bc vmjyt htubjyt,b^ hjvtkbw itflutyc 2^10~-c& 
fvudfhfl^ yjhvbc gbhj,t,ib yjhvfkehb uhffabc ,einerbc iblf strf 
ufhcbc cbcmt lf,fkb vfxdtyt,kbs [fcbfslt,f lf fctsb htubjyt,bc 
cb[ibht htubyt,bc 4$5-pt vtnc 91^57~-c itflutyc& v[jkjl 8^43~-bs fhbc 
ofhvjltubkb iblf strf ufhcbc cfiefkj vfxdtyt,kt,bc vmjyt htubjyt,b& 
 iblf strf ufhcbc cbcmt (vrv) yjhvfkehb cfrdthw[bc yjhvek 
ajkbrekt,ib 
w[hbkb 13 
hbub rkfct,b ajkbrekbc iblf strf ufhcbc cbcmt 
100 v[tld& dtkblfy 
+ 4^7-14^7 9^47~ 
++ 14^7-19^4 28^42~ 
+++ 19^4 - 24^1 53^68~ 
+| 24^1 - 28^8 6^31~ 
| 28^8 - 33^5 2^10~ 
|+ 33^5 - 38^2 - 
|++ 38^2 - 42^9 - 
|+++ 42^9 - 47^6 - 
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|+++ 42^9 - 47^6 - 
+\ 47^6 - 52^3 - 
\ 52^3 - 57 - 
 
iblf strf ufhcbc cbcmt yjhvekb cfrdthw[bc yjhvek ajkbrekib 
vhelb 34 
0
10
20
30
40
50
60
I II III IV V VI VII VIII IX X
 
ufcfsdfkbcobyt,tkbf ufyc[dfdt,f^ hjvtkbw fhct,j,c xdty vbth 
ufvjdktybk wbcnehfl ufhlfmvybkb uhffabc ,einert,bc rtlkt,bc 
cbcmtcf lf udfvehb vfcblfy fvjrdtsbkb cfrdthw[tt,bc uhffabc 
,einert,bc iblf strf ufhcbc cbcmbc vfxdtyt,kt,c ijhbc& 
itlfht,bc cfae'dtkpt bhrdtdf^ hjuhw wbcnehfl ufhlfmvybkb^ bct 
yjhvfkeh uhffabc ,einert,ib iblf strf ufhcib lbl evhfdktj,fc 
itflutyc cbcmbc lf,fkb vfxdtyt,kbc vmjyt htubjyt,b^ vfuhfv fctsb 
htubjyt,bc cb[ibht uhffabc ,einert,ib 1$5-]th eahj [ibhbf yjhvfkeh 
uhffabc ,einert,ib^ dblht wbcnehfl ufhlfmvybkib& cfiefkj 
vfxdtyt,kbc vmjyt htubjyt,b 3-]th eahj [ibhbf wbcnehb ajkbrekt,b 
iblf strf ufhcib^ dblht yjhvek uhffabc ,einert,ib& bcbw eylf 
fqbybiyjc^ hjv iblf strf ufhcbc cfiefkj htubujyt,b wbcneh 
,einert,ib ofhvjlutybkbf vt-4-5-6-7-8 rkfct,bs^ [jkj yjhvek uhffabc 
,einert,ib v[jkjl vt-4-5 rkfct,bs& 
hfw itt[t,f iblf strf ufhcbc cbcmbc vfqfkb ybiybc ufvjv[fndtkb vt-
9-10 rkfct,bc uhffabc ,einert,ib fctsb rkfcbc htubjyt,ib^ bctdt 
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hjujhw cfiefkj cbcmbc vfxdtyt,tkb vt-6-7-8 rkfcbc htubjyt,b uhffabc 
,einert,ib cfthsjl fh fhbc& 
.jdtkbdt ptvjsofhvjlutybkb bvfc exdtyt,c^ hjv cfidbkjcyjc nfybc 
vbjvt,bc lhjc cfrdthw[bc wbcnehfl ufhlfmvybk ajkbrekt,bc iblf 
strf ufhcb ufwbkt,bs eahj cmtkbf^ dblht yjhvfkeh uhffabc 
,einerib& 
/bcnjkjubehb ufvjrdktdbc cfae'dtkpt lflubylf^ hjv yjhvfkehb 
uhffabc ,einerbc iblf strf ufhcbc e]htlt,b ofhvjlutybkbf vwbht 
pjvbc sbsbcnfhbc ajhvbc ,bhsdt,bc itvwdtkb itlfht,bs vtx[thfl 
ufykfut,ekb strf e]htlt,bs& fv e]htlt,bc vybidytkdfyb yfobkb itbwfdc 
celfyabkeh kbgblt,c^ hjvkt,bw ofhvjlutybkbf egbhfntcfl odhbkb 
odtst,bc cf[bs^ hjvkt,bw vjsfdct,ekbf egbhfntcfl ,bhsdt,bc 
cbf[kjdtc fhct,ek gthbrfhbek cbdhwtib& 
wbcnehfl ufylfmvybkb uhffabc ,einerbc iblf strf ufhcbc 
e]htlt,bc lblb evhfdktcj,f pjvt,bs 1$5-]th fy 2-]th lblbf^ dblht 
yjhvekb uhffabc ,einerbc tc e]htlt,b^ thsvfytssfy vzblhjl  
vlt,fhtj,ty bvltyfl^ hjv s[tk fyfsfkib^ hjvkt,bw strf e]htlt,bc ths 
ihtl fhbc ofhvjlutybkb^ tmcnhfwtkekehb vfmnhbmcb 'ytkfl dkbylt,f^ 
ufycfresht,bs vybidytkjdfybf bc ufhtvjt,f^ hjv wbcnehfl ufhlfmvybkb 
,einert,bc strf ufhcbc sbsmvbc .dtkf e]htlb itbwfdc celfyjabkehb 
kbgblt,bc cfiefkj pjvbc odtst,c^ hjvkt,bw lbaepehfl fdct,c strf 
e]htlbc wbnjgkfpvfc& 
hjujhw wyj,bkbf^ tcnhflbjkc^ hjvkbc cbystpbw iblf strf 
e]htlt,ib [lt,f w[bvjdfyb v;fdt,bc nhbukbwthblt,bc lf t&o& 
ytbhnhfkehb w[bvt,bc itvwdtkb /jhvjybf^ hjvtksf ufvjdkbyt,fw 
mcjdbkib obstkb celfybs [lt,f& fvudfhfl^ ptvjs vj[ctybt,ekb 
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celfyjabkehb kbgblt,b tcnhbjkbc vfhrthfl bsdkt,f lf vbcb 
hfjltyj,f tmdbdfktynehbf tcnhbjkbc hfjltyj,bcf& 
fmtlfy ufvjvlbyfht^ celfyabkehb kbgblt,bc itvwdtkj,bc 
c[dflfc[df vfxddtyt,tkb iblf strf ufhcbc e]htlt,ib uhffabc ,einerc lf 
wbcnehfl ufhlfmvybk ,einerc ijhbc ufyc[dfdt,ekbf lf tc ufyc[dfdt,f 
vlujvfhtj,c vfcib^ hjv wbcnehfl ufhlfmvybkb ,einerbc iblf strf 
ufhcbc sbsmvbc .dtkf e]htlb itbwfdc celfyjabkeh kbgblt,c^ t&b& 
tcnhbjkc lf .dtkf fctsb e]htlbc wbnjgkfpvf uflfdct,ekbf 
lfcf[tkt,ekb kbgblt,bs^ [jkj uhffabc ,einerbc iblf strf ufhcbc 
vybidytkjdfyb yfobkb (hjujhw wbcnehib^ bct yjhvfib) itbwfdc 
celfyjabkehb kbgblt,bc odhbkb odtst,bc cf[bs^ hjvkt,bw fh fdct,ty 
strf e]htlbc wbnjgkfpvfc& .jdtkbdt ptvjsmvekbc cfae'dtkpt eylf 
ufrtsltc vybidytkjdfyb lfcrdyf% 
223.  cfidbkjyjc nfybc vbjvt,bc lhjc wbcnehfl ufhlfmvybkb 
uhffabc ,einerbc rtlkbc iblf strf ufhcb ufcmtkt,ekbf lf bc 
thsyf[tdfh]th eahj cmtkbf^ dblht yjhvfkehb uhffabc ,einerbc 
iblf strf ufhcb& 
224.  wbcnehfl ufhlfmvybkb uhffabc ,einerbc iblf strf ufhcb 
itbwfdc tcnhbjkbc vjhajkjubeh tmdbdfktync celfyjabkeh 
kbgblt,bc ufwbkt,bs vtn hfjltyj,fc^ dblht yjhvekb uhffabc 
,einerbc iblf strf ufhcb& 
225.  wbcnehfl ufhlfmvybkb ,einerbc strf ufhcbc vtnb cbcmt lf 
vfcib celfyjabkehb kbgblt,bc vtnb hfjltyj,bc fhct,j,f 
yjhvfkehb uhffabc ,einerbc iblf strf ufhcsfy itlfht,bs 
vbesbst,c^ hjv wbcnehfl ufhlfmvybkb uhffabc ,einerbc iblf 
strf ufhcib eahj byntycbehbf fylhjutyt,bc cbystpb& 
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4&4& wbcnehfl ufufybtht,ekb ,einert,bc 
uhfyekjpehb e]htlt,bc vjwekj,f 
 
xfnfht,ekb ufvjrdktdt,bc itltufl ufvjbhrdf^ hjv wbcnehfl 
ufufybtht,ekb ,einert,bc uhfyekjpehb ihbc cbcmbc cfiefkj 
vfxdtyt,tkb njkbf 44^2 vrv-c& vfs ijhbc vbybvfkehb vfxdtyt,tkbf 19^4 
vrv^ vfmcbvfkehb - 69 vrv& uhfyekjpehb ihbc e]htlt,bc vjwekj,bc 
cfiefkj vfxdtyt,tkb njkbf 196^48 vrv3& vfs ijhbc vjwekj,bc 
vbvyfbkehb vfxdtyt,tkb njkbf 1^36 vrv3-bc^ vfmcbvfkehb njkbf 391^6 vrv3-
bc& vbqt,ekb dfhbfwbekb hbublfy ufvjb.j 10 rkfcb% +^ ++^ +++^ +|^ |^ |+^ 
|++^ |+++^ +\ lf \ rkfct,b& + rkfcc itflutyc uhfyekjpehb e]htlt,b^ 
hjvtksf vjwekj,f njkbf 1^36-40^42 vrv3-bc^ ++ rkfcc itflutyty 
uhfyekjpehb e]htlt,b vjwekj,bs 40^42-79^26 vrv3^ +++ rkfcc - 79^26-
118^32 vrv3-bc^ +| rkfcc 118^32-157^38 vrv3-bc^ | rkfcc 157^38-196^44 vrv3-bc^ |+ 
rkfcc - 196^44-235^5 vrv3-bc^ |++ rkfcc 235^5-274^56 vrv3-bc^ |+++ rkfcc - 
274^56-313^62 vrv3-bc^ +\ rkfcc 313^62-352^68 vrv3-bc lf \ rkfcc itflutyty 
uhfyekjpebh e]htlt,b^ hjvtksf vjwekj,f njkbf 352^68-3916 vrv3-bc 
(w[hbkb 14^ vhelb 35)& 
+ rkfcib itvfdfkb uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f 
njkbf 1^36-40^62 vrv3-bc xfbsdfkf vwbht pjvbc e]htlt,fl& ++ lf +++ 
rkfcib itvfdfkb uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 
40^42-118^32 vrv3-bc^ xfbsdfkf cfiefkj pjvbc e]htlt,fl& +|^ |^ |+ rkfcib 
itvfdfk uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 118^32-235^5 
vrv3-bc^ xfbsdfkf itlfht,bs lblb pjvbc e]htlt,fl& |++-|+++-+\ lf \ 
rkfcib itvfdfkb uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 
(235^5-391^6) vrv3-bc^ xfbsdfkf lblb pjvbc e]htlt,fl& 
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xfvjsdkbkb rkfct,blfy vjlehbf lf cb[ibhbs gbhdtk flubkptf 
cfiefkj pjvbc +++ rkfcbc e]htlt,b vjwekj,bs 79^26-118^32 vrv3 - 
42^87~& 
 
wbcnehfl ufufybtht,ekb,einerbc  
uhfyekjpehb e]htlt,bc vjwekj,f 
w[hbkb 14 
hbub rkfct,b uhfyekjpehb e]htlt,bc vjwekj,f 
+ 1^36 - 40^42 163 - 8^64~ 
++ 40^42 - 79^26 398 - 21^09~ 
+++ 79^26 - 118^32 809 - 42^87~ 
+\ 118^32 - 157^38 133 - 7^05~ 
| 157^38 - 196^44 96 - 5^07~ 
|+ 196^44 - 235^5 82 - 4^34~ 
|++ 235^5 - 274^56 70 - 3^71~ 
|+++ 274^56 - 313^62 63 - 3^34~ 
+\ 313^62 - 352^68 37 - 1^96~ 
\ 352^18 - 391^6 36 - 1^91~ 
 
wbcnehfl ufufybtht,ekb uhffabc ,einert,bc uhfyekjpehb e]htlt,bc 
vjwekj,f 
vhelb =35 
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cb[ibhbs vtjht flubkptf ++ rkfcbc cfiefkj pjvbc e]htlt,b 
vjwejk,bs 40^42-79^26 vrv3  lf itflutyc  21^09~-c& lfyfhxty rkfct,ib 
sfyf,hfl lf sfylfsfyj,bs brkt,c uhfyekjpehb e]htlt,bc cb[ibht& 
fmtlfy + lf +| rkfcib uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,ff 16^36-
40^42 vrv3 lf 118^32-157^38 vrv3 itflutyty 8^64~ lf 7^05~-c* |^ |+^ |++ lf |+++ 
rkfct,ib uhfyekj[ehb e]htlt,b^ hjvtksf vjwekj,f itcf,fvbcfl fhbc 
157^38-196^44 vrv3^ 196^44-235^5 vrv3^ 235^5-274^56 vrv3^ 274^56-313^62 vrv3 
itflutyty itcf,fvbcfl 5^07~^ 4^34~^ 3^71~ lf 3^34~-c& +\ lf \ rkfct,ib 
uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 313^62-352^8 vrv3-c lf 
352^68-391^6 vrv3-c cb[ibhbs fhbc vrdtshfl itvwbht,ekb 1^96~ lf 1^91~& 
xfnfht,ekb ufvjrdktdbc itltufl ufvjbhrdf^ hjv wbcnehfl 
ufufybtht,ek ,einert,ib uhfyekjpehb e]htlt,bc yf[tdfhpt ,tdhfl 
vtnc - 63^96~-c itflutyc ++ lf +++ rkfcbc cfiefkj pjvbc e]htlt,b* 
16^48~-c fye ths vt[estlpt wjnf yfrkt,c itflutyc +|^ | lf |+ rkfcbc 
itlfht,bs lblb pjvbc e]htlt,b* vwbht hfjltyj,bs fhbc |++-|+++-+\-\ 
rkfcbc lblb pjvbc uhfyekjpehb e]htlt,b lf itflutyc 10^82~-c& vwbht 
hfjltyj,bs fhbc fuhtsdt + rkfcbc vwbht pjvbc e]htlt,b lf itflutyc 
8^64~-c& 
gfhfktkehfl rjynhjkbc vbpybs ufvjdbrdkbts yjhvekb 
ajkbrekbc uhfyekjpehb e]htlt,bc vjwekj,f& cfiefkj vfxdtyt,tkb 
fhbc 59^78 vrv3& vfs ijhbc vbybvfkehb vfxdtyt,tkb 1^36 vrv3-^ vfmcbvfkehb 
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118^32 vrv3-& vbqt,ekb dfhbfwbekb hbublfy ufvjb.j 3 rkfcb% +^ ++^ +++& 1 
rkfcc itlfutyty uhfyekjpehb e]htlt,b^ hjvtksf vjwekj,f njkbf 
1^36-40^42 vrv3-^ ++ rkfcb itflutyc uhfyekjpehb e]htlt,b vjwekj,bs 
40^42-79^26 vrv3-^ +++ rkfcc - uhfyekjpehb e]htlt,b vjwekj,bs 79^26-
118^32 vrv3- (w[hbkb 15^ vhelb 36)& 
xfvjsdkbkb rkfct,blfy vjlehbf lf cb[ibhbs gbhdtk flubkptf 
vwbht pjvbc + rkfcbc e]htlt,b vjwekj,bs 1^36-40^42 vrv3- lf njkbf 
58^89~-c^ cb[ibhbs vtjht flubkptf cfiefkj pjvbc ++ rkfcbc e]htlt,b 
vjwekj,bs 40^42-79^26 vrv3 lf njkbf 23^89~& cb[ibhbs vtcfvt flubkptf 
cfiefkj pjvbc +++ rkfcbc e]htlt,b vjwekj,bs 79^26-118^32 vrv3 lf 
njkbf 17^22~-bc& 
xfnfht,ekb ufvjrdktdbc itlufl ufvjbhrdf^ hjv yjhvekb 
cfrdthw[bc yjhvekb ajkbrekbc uhfyekjpehb e]htlt,bc yf[tdfhpt 
vtnb 58^89~ ofhvjlutybkbf vwbht pjvbc e]htlt,bs^ lfyfhxtyb 41~ 
itflutyc cfiefkj pjvbc ++ lf +++ rkfcbc e]htlt,c& 
 
yjhvfkehb uhffabc ,einerbc  
uhfyekjpehb e]htlt,bc vjwekj,f 
w[hbkb 15 
hbub rkfct,b uhfyekjpehb e]htlt,bc vjwekj,f 
+ 1^36 - 40^42 106 - 58^89~ 
++ 40^42 - 79^26 43 - 23^89~ 
+++ 79^26 - 118^32 31 - 17^22~ 
+\ 118^32 - 157^38 - 
| 157^38 - 196^44 - 
|+ 196^44 - 235^5 - 
|++ 235^5 - 274^56 - 
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|+++ 274^56 - 313^62 - 
+\ 313^62 - 352^68 - 
\ 352^18 - 391^6 - 
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4&4&2& uhfyekjpehb e]htlt,bc ,bhsdt,bc gkjblj,bc vfxdtyt,kt,b  
cfidbkjcyjc nfybc vbjvt,bc lhjc 
 
jgthfwbek vfcfkfib (cfidbkjcyjc nfybc vbjvbs 
lffdflt,ekb 73 ufvjrdktekb gfwbtynblfy) cfrdthw[tt,ib 
26 itvs[dtdfib fqvjxylf vjpfhlb fy uhffabc ,einerbc 
cnflbfib v.jab ajkbrekb& ufvjvlbyfht bmblfy^ hjv 
ajkbrekt,bc ufvjvaty uhfyekjpeh e]htlt,ib 
vsfdhlt,f tcnhflbjkbc cbystpbc ghjwtcb^ [jkj 
tcnhflbjkb^ hjujhw lqtc cf,jkjjl uflfo.dtnbkbf^ 
fhbc /jhvjyb^ hjvkbc hfjltyj,bc vfnt,f fgbhj,t,c 
vbj,kfcnt,bc rthjdfy byntycbeh ufvhfdkt,fc^ hfcfw 
vj/.dt,f vbjvbc xfvj.fkb,t,f& xdty dbcfhut,kts 
ptvj[ctyt,ekb lfvs[dtdbs lf vbjvbc gbhj,t,ib 
ufvjdktybkb vpfhl ajkbrekcf lf uhffabc ,einert,ib 
ufydcfpqdhts uhfyekjpehb e]htlt,bc ufvhfdkt,bc 
fmnbdj,f^ hflufy se ufvjrdktek uhfyekjpeh e]htlsf 
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ijhbc cfidbkjcyjc nfybc vbjvt,bc lhjc fqvjxylt,f 
lfcf[tkt,ekb e]htlt,bc ufvhfdkt,bc eahj vfqfkb 
gjntywbfkb^ dblht vbjvt,bc ufhtit itvs[dtdt,ib& vfiby 
rbltd eahj vtnfl itb'kt,f vnrbwt,f bvbcf^ hjv 
cfidbkjcyjc nfybc vbjvt,b tcnhflbjklfvjrblt,ekb 
cbvcbdytt,bf& fctsb ufvjrdktdt,bc xfnfht,fc czbhlt,jlf 
vjcfvpflt,tkb veifj,f bvbc ufvjcfdktyfl^ se hjujhbf 
uhfyekjpehb e]htlt,bc ufvhfdkt,bc  vfxdtyt,kb vjpfhl 
ajkbrekcf lf uhffabc ,einerib vbjvt,bc fh fhct,j,bc 
itvs[dtdfib& fctsb tnfkjyb eylf itudtmvyf bvbnjv^ hjv 
[tkvbcfodljv kbnthfnehfib dth dyf[ts wyj,t,b 
uhfyekjpehb e]htlt,bc ufvhfdkt,bc gjntywbfkbc 
rdktdbc itltut,bc itcf[t,& cfzbhj b.j cfresfhb 
tnfkjybc itveifdt,f^ dbyfblfy fctsb vfcfkbc vbqt,f 
ufcfut,b vbptpt,bc ufvj jgthfwbek vfcfkfib 
ite'kt,tkbf^ fvbnjv xdty vbth vfcfkf fqt,ekbf 
cfcfvfhskj tmcgthnbpbc ,behjib ufrdtsbkb  f[fkb 
nhfdvbcfufy cohfafl ufhlfwdkbkb 28-40 o& fcfrbc 11 
mfkbcfufy^ hjvkt,cfw fh /mjylfs fhw cfidbkjcyjc lf 
fhw cfrdthw[tt,bc gfjkjubf lf hjvkt,ibw fqvjxylf 9 
itvs[dtdfib  uhffabc ,einerb^ 2 itvs[dtdfib vjpfhlb 
ajkbrekb& 
uhfyekjpehb e]htlt,bc ,bhsdt,bc gkjblj,bc vfxdtdyt,kt,bc 
ufycfpqdhbcfsdbc cfzbhj b.j gthbathbek cbc[kib fhct,ekb vwbht 
pjvbc kbvajwbnt,ib lyv-bc hfjltyj,bc ufycfpqdhf& fv vbpybs hjujhw 
jgthfwbekb^ bct ctmwbehb vfcfkbcfufy lfvpflt,ek ajkutybc  htfmwbbs 
vbqt,ek fyfskt,ib fhct,ek cbc[kbc vbkt,bc cfyfsehbc cbc[kib TAS 
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Laits fgfhfnbs ufycfpqdhekb b.j 25 vobat kbvajwbnbc gkjblj,f& 
ufvjbhrdf^ hjv lfcf[tkt,ek kbvjwbnt,ib lyv-bc hfjltyj,bc cfiefkj 
vfxdtyt,tkbf 0^11 gt& (2n) lfcf[tkt,ekb wbahb vbxytekbf vwbht pjvbc 
vobat kbvajwbnt,bc lyv-bc lbgkjblehb hfjltyj,bc vfxdtyt,kbc 
tnfkjyfl& 
xfnfht,ekb rdktdbc itltufl ufvjbhrdf^ hjv ctmwbehb vfcfkbc 
uhffabc ,einert,cf lf vjpfhl ajkbrekib thsyfbhbf lbgkjblehb lf 
ntnhfgkjblehb ,bhsdt,bc itvwdtkb uhfyekjpehb e]htlt,bc 
hfjltyj,f& lbgkjblehb ,bhsdt,bc hfjltyj,f itflutyc 92~-c& 
ntnhfgkjblehb ,bhsdt,bc hfjltyj,f^ hjvtkibw lyv itflutyc 0^22 
g&t& elhbc 4~-c& (1 lf 3) n-bc vfxdtyt,kt,bs lf[fcbfst,ekb kbvajwbnt,b 
thsfl ofhvjflutylf 8~& 
ctmwbehb vfcfkblfy vbqt,ekb cfrdthw[tt,bc vjpfhl lf vobat 
uhffabc ,einert,ib lbgkjblehb 0^11 gt& lyv-bc hfjltyj,bs 
lf[fcbfst,tkb ,bhsdt,b itflutyc 88~-c^ 8~-bs fhbc ofhvjlutybkb 
ntnhfgkjblehb ,bhsdt,bc itvwdtkb uhfyekjpehb e]htlt,b& 
uhfyekjpehb e]htlt,bc ,bhsdt,bc vjwekj,bc ufycfpqdhfv ufvjfhrdbf^ 
hjv  ctmwbeh vffkfib vjpfhl lf uhffabc ,einerbc uhfyekjpehb 
e]htlt,bc ,bhsdt,bc uhffabc ,einerbc cfiefkj vfxdtyt,tkb elhbc 14^8 
vrv3-c& vbybvehb 38 vrv3-c^ vfmcbvehb 391^6 vrv3-c& dfhbfwbekb hbublfy 
ufvj.jabkbf 10 rkfcb^ hjvtksfufy vwbht pjvbc ,bhsdt,bc itvwdtk 
rkfct,fl vbdbxybts vt-3-4 rkfct,b^ hjvk,ibw ,bhsdt,bc vjwekj,f 79^ 26 - 
157^38 vrv3-bf& cfiefkj pjvbc rkfct,fl vbxytekbf vt-5-6-7 ]ueabc 
rkfct,b^ hjvkt,cfw vbtresdyt,f 157^38-274^56 vrv3-c vjwekj,bc vmjyt 
,bhsdt,b& vt-8-9-10 rkfcib itvfdfkb ,bhsdt,b^ hjvtksf vjwekj,f 274^56-
391^6 vrv3-bc njkbf^ vbtresdytf lblb pjvbc ,bhsdt,c& 
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uhfyekjpehb e]htlt,bc ,bhsdt,bc vjwekj,bc vfxdtyt,kt,bcf lf 
gkjblj,bc vfxdtyt,kt,bc itflht,fv ufvjfhrdbf^ hjv ctmwbeh vfcfkfib 
cfiefkj pjvbc ,bhsdt,b^ hjvkt,ibw lyv-bc hfjltyj,f     2 lf 3-n-bs 
ufybcfpqdht,f^ itflutyc 92~-c^ lblb pjvbc ,bhsdt,b^ hjvkt,ibw lyv-bc 
hfjltyj,f 0^22 g&t& fye 4 n-bs ufybcfpqdht,f  lf itflutyc 8~-c& 
se ufdbsdfkbcobyt,s^ hjv ntnhfgjkehb ,bhsdt,b lyv-c 
ufjhvfut,ekb hfjltyj,bc itvwdtkbf^ [jkj lyv-bc ufjhvfut,bc lhjc fye 
vnjpbc wbrkib xfhsdbc ghjwtcib e]htlbc pjvt,b lblbf^ chekbfl 
yfstkbf^ hjv /bgthlbgkjblehb fye ntnhfgkjblehb lf cfiefkj 
vjwekj,bc ,bhsdt,b thsb lf bubdtf lf uhfyekjpeh e]htlt,ib ,bhsdt,b^ 
hjvtksf vjwekj,f 157^38 - 235^5 vrv3-bc njkbf^ ofhvjflutyc 
lbgkjblehc lf itflutc 88~-c& [jkj ntnhfgkjblehb fye vbnjpbc 
wbrkib xfhsekb ,bhsdt,bc hfjltyj,fv^ hjvtksf vjwekj,fw 274^56-
391^6 vrv3-bc njkbf^ itflubyf 8~& 
jgthfwbekb vfcfkbc rdktdbc itltufl ufvjbhrdf^ hjv 26 
itvs[dtdblfy 18-ib thsljekfl fhbc ufvjdktybkb vjpfhlb ajkbrekb lf 
uhffabc ,einerb^ 8 itvs[dtdfib v[jkjl uhffabc ,einerb 4-5 
uffmnbdt,ekb ghbvjhnekb ajkberkbs^ hjvtksf ijhbcfw ljvbyfynb 
ajkbrekbc bltynbabrfwbf fh vj[th[lf& uhfyekjpehb e]htlt,bc 
pjvt,b lf vfsb ,bhsdt,bc gkjblj,bc vfxdtyt,tkb vjpfhl ajkbrekt,cf 
lf uhffabc ,einert,ib thsyfbhb cb[ibhbs ufvjdkbylf (hfvjltybvt 
itvs[dtdfib ufyc[dfdt,f b.j 1 fy 2)& fctsb bltynehj,bc ufvj ,bhsdt,bc 
uhfyekjpehb e]htlt,bc ,bhsdt,bc vjwekj,f lf gkjblj,bc 
vfxdtyt,kt,bc wfk-wfkrt ofhvjlutyf obyfvlt,fht yfihjvib ajhvfkehb 
bmyt,jlf lf fvbnjv ptlvtnbf& fqybiyekbc ufvj jgthfwbekb vfcfkbc 
rdktdbc itltut,bc jgthfwbek vfcfkfib vpfhlb ajkbrekcf lf uhffabc 
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,einerbc uhfyekjpehb e]htlt,bc ,bhsdt,bc vjwekj,bc lf gkjblj,bc 
ufycfpqdhbc itltut,b ofhvjlutybkbf thsfl& 
xfnfhtekb rdktdbc itltufl ufvjbhrdf jgthfwbek vfcfkfib vjpfhl 
lf phlfchekb ajkbrekbc lbgkjlehb ,bhsdt,bc vfxdtyt,tkb 78~-bf^ 
ntnhfgkjblehb - 19~& 
se lfdeidt,s^ hjv 3n-bs lf[fcbfst,tkb ,bhsdt,b /bgthlbgkjb-
lehbf lf ntnhgkjblehfl nhfycajhvfwbbc afpfibf^ vfiby bcbw 
lfeidfs^ hjv /bgthlbgkjbleh ,bhsdt,c itbwfdc uhfyekjpehb 
e]htlt,bc 22~ fye fv e]htlt,bc sbsmvbc 1$5& uhfyekjpehb e]htlt,bc 
,bhsdt,bc vjwekj,bc ufycfpqdhbc cfae'dtkpt bhrdtdf^ hjv cfiefkj 
pjvbc e]htlt,b^ hjvtksf vjwekj,fw 157^38-274^56 vrv3-bf lbgkjbleh 
e]htlt,c tcflfut,f lf fh f[fcbfst,c vbnjpbc wbrkib xfhsdbc 
vjhajkjubehb ybiyt,b^ [jkj lblb pjvbc uhfyekjpehb e]htlt,b^ 
hjvtksf vjwekj,f 2355-391^6 vrv3-bf^ lyv-bc hfjltyj,f 0^22-bf lf 
f[fcbfst,c vjhajkjubehfl ntnhfgkjblehj,bc ybiyt,b& 
fvudfhfl^ cfidbkjcjyc nfyib vbjvt,bc fhct,j,bc lhjc cfrdthw[tib 
vjpfhl lf uhffabc ,einerbc uhfyekjpehb e]htlt,bc ufvhfdkt,bc 
gjntywbfkb vfqfkbf lf ufvhfdkt,flb e]htlt,b itflutyc .dtkf 
lfcf[tkt,ekb e]htlbc 1$4-c& 
ptvjs ofhvjlutybkb vjyfwtvt,bc itlfht,f c[df fdnjht,bc 
vjyfwtvt,sfy cfvoe[fhjl ite'kt,tkb [lt,f^ hflufy hjujhw erdt 
dsmdbs^ uhfyekjpehb e]htlt,bc ufvhfdkt,bc gjntywbfkb fye 
gkjblj,bc ufycfpqdhf lqtvlt fhfdbc eofhvjt,bf& vbe[tlfdfl fvbcf^ 
ufvjvlbyfht bmtlfy^ hjv vbjvt,bc ufvjvodtdb tcnhflbjkbc zfh,b 
hfjltyj,f itb'kt,f ofhvjbmvyfc v[jkjl uhfyekjpehb e]htlt,bc 
/bgthaeymwbbc itvs[dtdfib xdtyc vbth xfnfht,ekb rdktdbc itltut,b 
gbhdtkbf^ hjvtkbw afmnj,hbdfl v.fh cfae'dtkc emvybc lt,ekt,fc bvbc 
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sfj,fpt^ hjv vbjvt,b tcnhflbjkfvjrblt,ekb cbvcbdytt,bf& xdty vbth 
vbqt,ekb itltut,c lblb vybidytkj,f t'ktdf erfyfcrytkb sfj,bc 
gfwbtynt,bc tmjcrjgbehb rdktdbc gbhj,t,ib^ hflufy ef[ktcb tmjcrjgbbc 
itltut,b fdktyc ajkbrekbc vlujvfhtj,fc vbcb gthcbcntywbbc htfkj,c^ 
ljvbyfynehb vjpfhlb ajkbrekt,bc sfdbct,eht,t,c^ thslhjekfl 
hfvjltybvt ljvbyfynehb ajkbrekbc lf .dtkf fv vjyfwtvbc trdbdfktynbf 
xdty vbth uhfyekjpehb e]htlt,bc rdktdbc itltut,b& 
1& cfidbkjcyjc vbjvt,bc lhjc vjpfhlb lf uhffabc ,einerbc 
e]htlt,bc ufvhfdkt,bc gjntywbfkb 2^5-]th vfqfkbf fyfkjubeh 
vfxdtyt,kt,sfy itlfht,bs^ hjvkt,bw f[fcbfst,c vjpfhl lf uhffabc 
,einerbc cfidbkjcyjc nfyib vbjvt,bc fhfhct,j,bc itvs[dtdfib& 
2& xdty vbth ufvjdktybkb afmnb uhfyekjpeh e]htlt,ib ,bhsdt,bc 
gkjblj,bc vfqfkb vfxdtyt,kt,bc itcf[t, vbesbst,c fv e]htlt,bc 
/bgthaeymwbfc^ hfw tcnhflbjkbc uf'kbtht,ekb cbystpbc 
trdbdfktynehbf& 
 
 
 
4&5& wbcnehfl ufufybtht,ek ,einert,ib tmcythbc  
c[tekfrt,bc vjwekj,f 
 
xfnfht,ekb vjhajvtnhekb ufvjrdktdbc itltufl ufvjbhrdf^ hjv 
wbcnehfl ufufybtht,ek uhffabc ,einert,ib tmcythbc c[tekfrt,bc 
vjwekj,bc cfiefkj vfxdtyt,tkb elhbc 1698 vrv3-c& vfs ijhbc vbybfkehb 
108 vrv3-c^ vfmcbvfkehb 3290 vrv3-c& vbqt,ekb dfhbfwbekb hbublfy 
ufvj.jabkbf 10 rkfcb% +^ ++^ +++^ +|^ |^ |+^ |++^ |+++^ +\ lf \& + rkfcc 
itflutyc tmcythbc [tekfrt,b^ hjvtksf vjwekj,f fhbc 108-426^2 vrv3^ ++ 
rkfcc tmcythbc c[tekfrt,b - 426^2-744^4 vrv3 vjwekj,bs^ +++ rkfcc 
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744^4-1068^6 vrv3-bs^ +| rkfcc 1068^6-1380^8 vrv3-bs^ | rkfcc 1380^8 - 1699 vrv3-
bs^ |+ rkfcc 1699-2017^2 vrv3-vs^ |++ rkfcc 2017^2 - 2335^4 vrv3-bs^ |+++ 
rkfcc 2335^4-2653^6 vrv3-bs^ +\ rkfcc 2653^6-2971^8 vrv3-bs^ \ rkfcc rb 
itflutyty tmchythbc c[tekfrt,b 2971^8-3290 vrv3-bs vjwekj,bs& 
/bcnjkjubehb^ tktmnhjyekb vbrhjcrjgbs lf vjhajvtnhbekb 
rdktdbc itltufl rkfct,b itafclf itvltuyfbhfl% + rkfcib itvfdfkb 
tmcythbc c[tekfrt,b^ hjvtksf vjwekj,f 108-426^2 vrv3 xfbsdfkf vwbht 
pjvbhc c[tekfrt,fl* ++ lf +++ rkfcib itvfdfkb tmcythbc c[tekfrt,b^ 
hjvtksf vjwekj,f 426^2-1068 vrv3-bf xfbsdfkf cfiefkj pjvbc 
c[tekfrt,fl* +|^ |^ |+ rkfcbc c[tekfrt,b vjwekj,bs 1068^6-2017^2 vrv3 
itafclf itlfht,bs lblb pjvbc c[tekfrt,fl* |++^ |+++^ +\ lf \ rkfcbc 
tmctythbc c[tekfrt,b rb^ hjvtksf vjwekj,ff 2017^2-3290 vrv3 itafclf 
lblb pjvbc c[tekfrt,fl (w[hbkb 16 lf vhelb 37)& 
xfvjsdkbkb rkfct,blfy vjlehbf^ cb[ibhbs gbhdtk flubkptf lf 
itflutyc yf[tdfhpt vtnc - 55^71~-c  + rkfcbc vwbht pjvbc tmcythbc 
c[tekfrt,b^ hjvtksf vjwekj,f njkbf 108-426^2 vrv3-bc& 
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w[hbkb 16 
wbcnehfl ufufybtht,ek uhffabc ,einerbc uhfyekjpeh  
ihtib tmcythbc c[tekfrt,bc vjwekj,f 
hbub rkfct,b tmcythbc c[tekfrt,bc 
vjwekj,f vrv3-ib- 
+ 108-426^2 468 - 55^71~ 
++ 426^2-744^4 132 - 15^71~ 
+++ 744^4-1062^6 72 - 8^57~ 
+| 1062^6-1380^8 24 - 2^86~ 
| 1380^8-1699 24 - 2^86~ 
|+ 1699-2017^2 24 - 2^86~ 
|++ 2017^2-2335^4 24 - 2^86~ 
|+++ 2335^4-2653^6 24 - 2^86~ 
 +\ 2653^6-2971^8 24 - 2^86~ 
\ 2971^8-3290 24 - 2^86~ 
 
wbcnehfl ufufybtht,ekb uhffabc ,einert,bc uhfyekjpeh ihtib 
tmcythbc c[tekfrt,bc vjwekj,f 
vhelb 37 
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 cb[ibhbs vt-2 flubkptf ++ rkfcbc tmcythbc c[tekfrt,b vjwkj,bs 
426^2-744^4 vrv3 lf itflutyc 15^71~-c& cb[ibhbs vt-3 flubkptf +++ rkfcbc 
tmcythbc c[tekfrt,b vjwekj,bs 744^4-1062^6 vrv3 lf itflutyc 8^57~-c& 
lfyfhxty rkfct,ib +|^ |^ |+^ |++^ |+++^ +\ lf \ fhbc ufthsbfyt,ekb thsyfbhb 
cb[ibhbc vmjyt tmcythbc c[tekfrt,b vjwekj,bs% +\ rkfcib 1062^6-1380^8 
vrv3^ | rkfcib 1380^8-1699 vrv3^ |+ rkfcib 1699-2017^2 vrv3^ |++ rkfcib 2017^2-
2335^4 vrv3^^ |+++ rkfcib 2335^4-2653^6 vrv3^ +\ rjfcib 2653^6-2971^8 vrv3^ lf 
\ rkfcib 2971^8-3290 vrv3 tmcythbc c[tekfrt,b& 
xfnfht,ekb ufvjrdktdt,bc itltufl ufvjbhrdf^ hjv wbcnehfl 
ufufybtht,ekb ,einert,bc uhfyekjpeh ihtib tmcythbc c[tekfrt,c 
ijhbc yf[tdfhpt vtnc - 55^71~-c itflutyc + rkfcbc vwbht pjvbc 
c[tekfrt,b^ 24^29~-c fye ths vtjs[tlc itflutyc ++-+++ rkfct,bc 
cfiefkj pjvbc tmcythbc c[tekfrt,b&^ [jkj lfyfhxtyb itlfht,bs lblb 
lf lblb pjvbc tmcythbc c[tekfrt,b ud[dlt,f sfyf,fhb cb[ibhbs& 
xdty vbth gfhfktkehfl wbcnehb ajkbrekt,bc uhfyekjpeh ihtib 
tmcythbc c[tekfrt,bc vjwekj,bc ufpjvdf xfnfhlf udfvehb vfcfkblfy 
fqt,ek yjhvek cfrdthw[tt,ib yjhvekb ajkbrekt,bc lf uhffabc 
,einerbc uhfyekjpehb ihbc tmcythbc c[tekfrt,bc vjwekj,bc rdktdf& 
hjujhw ufvjrdktdt,blfy xfyc^ yjhvekb ,einerbc tmcythbc c[tekfrt,bc 
cfiefkj vjwekj,f elhbc 585^3 vrv3-c& vfs ijhbc vbybvfkehb 
vfxdtyt,tkb njkbf 108 vrv3-bc^ vfmcbvfkehb vfxdtyt,tkb njkbf 1062^6 
vrv3-bc^ vbqt,ekb dfhbfwbekb hbublfy ufvj.jabkbf 3 rkfcb% +^ ++ lf 
+++ rkfct,b& + rkfcc itflutyc yjhvekb ,einert,bc tmcythbc 
c[tekfrt,b vjwekj,bs 108 - 426^2 vrv3^ ++ rkfcc - 426^2-744^4 vrv3-bc^ +++ 
rkfcc 744^4-1068^6 vrv3-bc vjwekj,bc vmjyt tmcythbc c[tekfrt,b (w[hbkb 
17^ vhelb 38)& 
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xfvjsdkbkb rkfct,blfy vjlehbf^ cb[ibhbs gbhdtk flubkptf lf 
itflutyc sbsmvbc cfv vtjs[tlc 14^42~-c + rkfcbc vwbht pjvbc tmcythbc 
c[tekfrt,b^ hjvtksf vjwekj,f njkbf 108 - 426^2 vrv3-bc& cb[ibhbs 
vtjht flubkptf lf itflutyc ths vtjs[tlc 30^8~-c ++ rkfcbc cfiefkj 
pjvbc tmcythbc c[tekfrt,b^ hjvtksf vjwekj,f 426^2-744^4 vrv3-bc 
njkbf& evwbhtcb hfjltyj,bs fhbc +++ rkfcbc cfiefkj pjvbc tmcythbc 
c[tekfrt,b lf itflutyc 4^8~-c^ hjvtksf vjwekj,f njkbf 744^4-1068^6 
vrv3-c& 
ufvjrdktdbs lflubylf^ hjv yjhvekb ,einerbc tmcythbc c[tekfrt,b 
fhbc sbsmvbc cfv vtjs[tlib - 64^4~-ib vwbht pjvbc^ [jkj 35^6~-ib^ t&b& 
itvs[dtdfsf ths vtcfvtlpt vtnib - cfiefkj pjvbc e]htlt,b& 
ufcfsdfkbcobyt,tkbf bc c[dfj,f^ hjvtkbw fhct,j,c wbcnehfl 
ufhlfmvybkb uhffabc ,einert,bc tmcythbc c[tekfrt,cf lf udfvehb 
vfcfkblfy fvjrdtsbkb yjhvekb cfrdthw[tt,bc uhffabc ,einerbc 
tmcythbc c[tekfrt,bc vfxdtyt,kt,c ijhbc& 
itlfht,bc cfae'dtkpt bhrdtdf hjujhw wbcnehfl ufhlfmvybkb^ bct 
yjhvekb uhffabc ,einert,bc tmctythbc c[tekfrt,bc vjwekj,f 
itvjbafhukt,f lf,fkb vfxdtyt,kt,bs& 
 
yjhvekb ajkbrekfc^ uhffabc ,einert,bc tmcythbc  
c[tekfrt,bc vjwekj,f 
w[hbkb 17 
hbub rkfct,b tmcythbc c[tekfrt,bc 
vjwekj,f vrv3-ib- 
+ 108-426^2 67 - 64^4~ 
++ 426^2-744^4 32 - 30^81~ 
+++ 744^4-1068^6 5 - 4^8~ 
+| 1068^6-1380^8 - 
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| 1380^8-1699 - 
|+ 1699-2017^2 - 
|++ 2017^2-2335^4 - 
|+++ 2335^4-2653^6 - 
|+++ 2335^4-2653^6 - 
+\ 2653^6-2971^8 - 
\ 2971^8-3290 - 
yjhvekb ajkbrekbc^ uhffabc ,einerbc uhfyekjpeh ihtib  
tmcythbc c[tekfrt,bc vjwekj,f 
vhelb 38 
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wyj,bkbf^ hjv tmcythbc c[tekfrt,b itbwfdty uhfyekjpehb 
e]htlt,bc ctrhtnc^ ctrhtnbc itvflutykj,bc sdfkcfphbcbs lflutybkbf^ 
hjv vfcib egbhfntcb hfjltyj,bs fhbc tcnhflbjkb^ t&b& /jhvjyb^ 
hjvkbc cbystpbc vsfdfh flubkfl vbxytekbf uhfyekjpehb e]htlt,b& 
tmcythbc c[tekfrt,b afmnj,hbdfl ofhvjflutyty& ee]htlj 
htubjyt,c^ v[jkjl /jhvjybc itvwdtk htubjyt,c& tc htubjyt,b vrhsfkb 
tjpbyjabkehb vfcbc cf[bs fhbc ofhvjlutybkb^ hjvtkib [ibhfl 
dkbylt,f kbgbljutyehb odtst,b& 
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fqybiyekb ee]htlj htubjyt,bc bhudkbd sbsmvbc rfyjypjvbthfl 
ohbekfl fhbc ufykfut,ekb uhfyekjpehb e]htlt,b& itb'kt,f 
gbhbmbsfw bsmdfc^ hjv uhfyekjpehb e]htlt,bc ]ueat,bc wtynhib 
uhjdlt,f ptvj[ctyt,ekb vrhsfkb tjpbyjabkehb ctrhtnb& gbhdtkb  
eahj fcf[fdc ztivfhbnt,fc se vtjht fhct,bsb bc fhbc^ hjv 
cnhemnehekfl - /bcnjkjubehb sdfkcfphbcbs bcbyb ofhvjflutyc 
hjptnt,bc vcufdc vjhajkjubeh tktvtynt,c& afmnj,hbdfl tmcythbc 
c[tekfrt,b xylt,f uhffabc ,einert,bc vjvobat,bc gthbjlib lf vfsb 
hfjltyj,f sfylfsfy bvfnt,c jdekfwbbc gthbjlbc lflujvfvlt& yjhvbc 
gbhj,t,ib tmcythbc c[tekfrt,bc afhsj,b vth.tj,c 100 vrv2 1000 vrv2-bc 
afhukt,ib& xdtyc dfhbfwbek hbuib tmcythbc c[tekfrt,bc afhj,sbc 
vbyvfbkehb vfxdtyt,tkb elhbc 108 vrv2-c^ vfmcbvfkehb  vfxdtyt,tkb 1062^6 
vrv2-c& fvfsufy sbsmvbc cfv vtjs[tlc - 64^4~-c itflutyc tmcythbc 
cptekfrt,bc gbhdtkb rkfcbc vfxdtyt,kt,b^ hjvtksf vjwekj,f elhbc 
108-426^2 vrv3-c& lfyfhxtyb thsb vtjs[tlb ofhvjlutybkbf ++ lf +++ 
rkfct,bs^ hjvtksf ijhbc 35^6~-bs 426^2 vrv3 - 744^4 vrv3 vmjyt tmcythbc 
c[tekfrt,b& lf v[jkjl 4^8~-c ofhvjflutyc 744^4-1062^6 vrv3 vjwekj,bc 
vmjyt c[tekt,b& fvudfhfl^ yjhvfib tmcythbc c[tekfrt,bc vfxdtyt,kt,b 
lf,fkbf (gbhdtkb cfvb rkfcbs itvjbafhukt,f)^ hfw hjujhw xfyc (108-
1062^6 vrv3) ufvj[fnfdc uhffabc ,einerbc uhfyekjpehb e]htlt,bc 
yjhvfkeh aeymwbj,fc& 
cfidbkjcyjc nfybc vbjvt,bc lhjc ajkbrekt,bc cbcntvbc 
uhfyekjpehb e]htlt,bc ufhcib^ hjvtkbw hjujhw ptvjs b.j 
fqybiyekb cfrvfjl cmtkbf lf eahj cmtkb^ dblht yjhvfkeh uhffabc 
,einerib^ tmcythbc c[tekfrt,bc vjwekj,bc vfxdtyt,kt,b 
ofhvjlutybkbf 10 rkfcbs% +^ ++^ +++^ +|^ |^ |+^ |++^ |+++^ +\^ \ lf fhf 
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v[jhkjl gbhdtkb cfvb rkfcbs^ hjujhw tc yjhvfkeh uhffabc 
,eineribf& 
wbcnehfl ufhlfmvybkb uhffabc ,einert,ibw tmcythbc c[tekfrt,b 
evhfdktcj,f ofhvjlutybkbf js[b vt[estlbs - 70^9~& vfuhfv 
ufyc[dfdt,bs yjhvfkehb uhffabc ,einert,bcufy sbsmvbc sfyf,fhb 
hfjltyj,bs fhbc vt-4-lfy vt-8-vlt rkfcbc tmcythbc c[tekfrt,b^ hjvtksf 
vjwekj,fw 1062^6-3290 vrv3-bf 20~-c itflutyc& ufycfresht,bs 
vybidytkjdfybf +\ lf \ rkfcbc vfxdtyt,kt,bc mvjyt 2653^07-3290 vrv3-bc 
afhukt,ibf^ hjvtksf cb[ibht 6~-vlt (5^72~) fqotdc& fv vfqfkb 
vfxdtyt,kt,bc gbhj,t,ib ajkbrekehb wbcnt,bc rtlkt,bc uhfyekjpeh-
e]htljdfy ufhcib vrhsfkb tjpbyjabkehb /jvjutyehb vfcbc fept,bf^ 
hfw lfvf[fcbfst,tkfl eylf xfbsdfkjc cfidbkjcyjc nfybc vbjvt,bc 
lhjc wbcnehfl ufhlfmvybkb ajkbrekt,bcfsdbc& fqybiyekc 
flfcneht,c bc ufhtvjt,f^ hjv .dtkf ufvjrdktek ajkbrekeh wbcnfib 
thsb fy jhb vfbyw fhbc lblb pjvbc se vjwekj,bc vfqfkb vfxdtyt,kt,bc 
vmjyt tmcythbc c[tekfrb& se dbhoveyt,s bvfc^ hjv tmcythbc c[tekfrt,b 
uhfyekjpehb e]htlt,bc ctrhtnbf^ hjvtkbw tcnhflbjkc itbwfdc^ hfw 
erdt cf.jdtksfjl fhbc fqbfht,ekb^ vfiby eylf dbhoveyjs bcbw^ hjv 
lblb vjwekj,bc vmjyt tmcythbc c[tekfrt,bc itvwdtkj,f ajkbrekbc 
wbcnbc rtltkib vbesbst,c tcnhflbjkbc /bgthghjlemwbfc vj[ctyt,ek 
wbcnt,ib^ [jkj hflufy yjhvfkeh uhffabc ,einerib itlfht,bs lblb lf 
lblb vfxdtyt,kt,bc vmjyt tmcythbc c[tekfrt,b fh dkbylt,f^ vfiby 
chekbfl cfhoveyjf^ hjv wbcnehfl ufhlfmvybkb uhffabc ,einert,b fh 
ofhvjflutyc evjmvtlj ofhvjyfmvyc^ hjvtkibw gfhtymbvf fnhjabfc 
ufybwlbc hjujhw tc c[dflfc[df jhufyjsf ]bhrdkt,cf lf vfs cflbyfht,ib 
[lt,f^ t&o& htntywbekb wbcnt,bc xfv.fkb,t,bc lhjc^ fhfvtl uhffabc 
,einerbcufy ufydbsfht,ek wbcnt,ib [lt,f ajkbrekbc fhf eaeymwbj 
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yfisbc ithxtyf-htntywbf^ fhfvtl uhffabc ,einerbc bcts wbcnfl 
ufhlfmvyf^ hjvtkibw gfhtymbvf ghjkbathfwbfc ufybwlbc^ bc 
vjwekj,fib bvfnt,c^ fmnbehfl aeymwbj,c lf itcf,fvbcfl yjhvfkeh 
uhffabc ,einersfy itlfht,bs eahj vtnb hfjltyj,bc ctrhtnbc - 
tcnhflbjkbc ctrhtwbfc fofhvjt,c^ hfw lfvf[fcbfst,tkfl bsdkt,f 
cbnefwbbcfsdbc^ hjvtkbw oby e'qdbc vbjvbc fqvjwtyt,fc& fvudfhfl xdty 
vbth xfnfht,ekb rdktdbc itltufl ufvjktybkbf vybidytkjdfyb afmnb 
tcnhflbjkbc zfh,b hfjltyj,bc ghjlemwbbc ths-thsb o.fhjc 
vjhajkjubehb ce,cnhfnbc cf[bs& 
ptvj[ctyt,ekbc cfae'dtkpt itb'kt,f ufvjnfybkb bmytc itvltub 
lfcrdyf% 
222.  cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc lhjc uhffabc 
,einert,blfy ofhvjmvybk wbcnt,ib^ hjvtksf rtlkbc 
ufhyekjpehe]htljdfyb  ufhcb eahj cmtkbf^ dblht yjhvfkehb 
uhffabc ,einerbc uhfyekjpeh e]htljdfyb ufhcb& tmcythbc 
c[tekfrt,bc 20~ (20^02~) fye thsb vt[estlb fhbc cfiefkj lf lblb 
pjvbc^ hjvtksf vcufdcb pjvbc tmcythbc c[tekfrt,b yjhvfkeh 
uhffabc ,einert,ib fh dkbylt,f& 
223.  ufvjvlbyfht bmtlfy^ hjv tmcythbc c[tekfrt,b tcnhflbjkbc 
itvwdtkbf^ fh itb'kt,f fh vbdbxybjs tcnhflbjkbc zfh,b 
ghjlemwbbc ths-ths vybidytkjdfy o.fhjl& 
 
cfidbkjcyjc nfybc vbjvt,bc lhjc uhffabc ,einert,blfy 
ufydbsfht,ekb wbcnt,bc rtlkbc /bcnjkjubehb lf vjhajvtnhbekb 
rdktdbc cfae'dtkpt ufvjdkbylf^ hjv lfcf[tkt,ekb wbcnt,bc rtltkib 
vbvlbyfhtj,c  iblf strf ufhcib ghjkbathfwbf vfsib ctrhtnbc^ rth'jl^ 
fylhjutyt,bc /bgthghjlemwbbs& gfhfktkehfl uh'tklt,f 
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uhfyekjpehb e]htlt,bc ghjkbathfwbfw^ hjvtkibw [lt,f 
tcnhbjkblfy tcnhflbjkbc ofhvjmvyf& hjujhw xfyc^ strf ufhcbc 
e]htlt,bcf lf uhfyekjpehb e]htlt,bc ghjkbathfwbf thsvfytsbc 
tmdbdfktynehb^ hfw lfcnehlt,f tmcythbc c[tekfrt,bc ofhvjmvybs^ 
hjvtksf thsb vt[estlbw ufwbkt,bs eahj lblb pjvbc fhbc^ dblht 
yjhvfkeh uhffabc ,einert,ib^ [jkj vfsb sbsmvbc 6~ (5^72~) @fept,bs# 
fhbc ofhvjlutybkb& 
ptvjfqybiyekb ofhvjflutyc cfidbkjcyjc vbjvt,bc lhjc fhct,ekb 
/bgthtcnhjutytvbc^ rth'jl^ /bgthtcnhflbjktvbbc vjhajkjubehb ce,-
cnhfnbc .dtkfpt vybidytkjdfyb hujkbc vjhajkjubeh 
ufvj[fnekt,fc& tc lt,ekt,f vbs eahj vybidytkjdfybf^ hjv vcufdcb 
afmnbc itcf[t, vjyfwtvt,b xdty vbth vj'bt,ek kbnthfnehfib 
vbsbst,ekb fh fhbc& 
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4&6& ajkbrekvfcnbvekt,tkb lf vtkestbybpt,tkb /jhvjyt,bc^ 
tcnhflbjkbcf lf ghjutcnthjybc hfjltyj,bc ufycfpqdhf cfidbkjcyjc 
ghjkbathfwbekb vbjvbs lffdflt,ek  
+ ]ueabc mfkt,ib 
 
xdty vbth itcofdkbkbf cfidbkjcyjc ghjkbathfwbekb vbjvbc lhjc 
ajkbrekvfcnbvekt,tkb lf vfkestbybpt,tkb /jhvjyt,bc^ 
tcnhflbjkbc lf ghjucnthjybc hfjltyj,f gthbathbek cbc[kib 
vtycnhefwbekb wbrkbc vt-20 lqtpt& 
ufvjrdktdf xfnfhlf 30 itvs[dtdfib& cbc[kbc fqt,f ofhvjt,lf lqbc 
thscf lf bvfdt lhjpt 11 csp-pt (w[hbkb 8)& 
lflubylf^ hjv htghjlemwbek gthbjlib vtycnhefwbekb wbrkbc vt-
20 lqtpt^ ajkbrekvfcnbvekfwbt /jhvjybc ljyt ittcf,fvt,f yjhvbc 
ptlf pqdfhc lf njkbf 12^650^54 U/l.   
vfkestbybpt,tkb /jhvjyb fhbc vjvfnt,ekb  lf itflutyc 22^751^43 
U/l& tcnhflbjkbc rjywtynhfwbf cfidbkjcyjc ghjkbathfwbekb vbjvbc 
vmjyt htghjlemwbekb gthbjlbc mfkt,ib itflutyc 0^2810^12 nmol/l& 
ghjutcnthjybc hfjltyj,bc itafct,bcfc fqvjxyf^ hjv bub yjhvfcsfy 
itlfht,bs vrdtshfl fhbc lfmdtbst,ekbf lf itflutyc% 0^9470^27 nmol/l& 
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ajkbrekjvfcnbvekt,tkb lf vfkestbybpt,tkb /jhvjyt,bc 
tcnhjutybc lf ghjutcnthjybc hfjltyj,f cbc[kib cfidbkjcyjc 
ghjkbathfwbekb vbjvbs lffdflt,ek htgjlemwbekb fcfrbc mfkt,ib 
w[hbkb 8 
 /jhvjyt,bc hfjltyj,f 
ufvjcfrdktdb gthbathbek htghjlemwbekb 
/jhvjyt,b cbc[kib yjhvfib (thstekt,ib) gthbjlb 
ajkbrekvfc-
nbvekt,tkb 
2-12 opt 3-5 
ovul 10-20 
U/l  
12,650,54 
tcnhflbjkb 0,2=0,9 opt - 0,4-0,5 
ovul 0,8-1,2 nmol/l 
0,2810,12 
vfkestbyb-
pt,tkb 
2-12, opt 3-5, ovul 20-50  
U/l 
22,751,43 
ghjutcnthjyb + afpf 3^42^0 
++ afpf 3410 
ovul 3-15 
nmol/l 
0,9470,27 
 
 
 
xdtyb rdktdblfy ufvjvlbyfht^ vbdbqts itvltub lfcrdyt,b% 
4) cfidbkjcyjc ghjkbathfwbekb vbjvbs lffdflt,ek 
htgjlemwbekb gthbjlbc mfkt,ib fhfchekafcjdfyb .dbstkb 
c[tekbc lhjc vtycnhefwbekb wbrkbc vt-20 lqtpt flubkb fmdc 
ajkbrekjvfcnbvekt,tkb lf vfkestbybpt,tkb /jhvjyt,bc 
vfqfkb rjywtynhfwbbc ityfhxeyt,fc lf jhbdt /jhvjyb fqotdc 
jdekfwbbc lhjc fhct,ek gbrbc pqdfhc& 
5) cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib vtycnhefwbekb 
wbrkbc vt-20 lqtpt vtrdtshfl lf,fkbf ghjutcnthjybc rjywty-
nhfwbf^ [jkj tcnhflbjkb byfhxeyt,c yjhvbc mdtlf pqdfhc&  
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6) ghjutcnthjybc ltabwbnbc vb[tldbs se dbvc]tkt,s^ t&b& jdekfwbbc 
itvltu yfwdkfl .dbstkb c[tekbc kestbybpfwbbcf cohfafl bo.t,f 
htuhtcbc afpf^ hfcfw vj.dt,f ghjutcnthjybc vrdtshb ltabwbnb^ hbc 
ufvjw vtycnhefwbekb wbrkbc jhbdt afpf (vtjht afpfib vbe[tlfdfl 
tcnhflbjkbc yjhvekb vfxdtyt,kt,bcf) fcnbvekbht,c ghjkbathfwbek 
lf /bgthgkfpbeh ghjwtct,c^ t&b& flubkb fmdc itafhlt,ebs 
/bgthtcnhjutytvbfc&
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4&7& .dbstkb c[tekbc e]htlt,bc vjwekj,f 
vbjvbs lffdflt,ek mfkt,ib 
 
.dbstkb c[tekbc e]htlt,bc vjwekj,bc cfiefkj vfxdtyt,tkb elhbc 
1583 vrv3& vfs ijhbc vjwekj,bc vbybvfkehb vfxdtyt,tkb njkbf 37 vrv3-
bc^ [jkj vfmcbvfkehb - 3133 vrv3-bc& vbqt,ekb dfhbfwbekb hbublfy 
ufvj.jabkbf 10 rkfcb% +^ ++^ +++^ +|^ |^ |+^ |++^ |+++^ +\ lf \&  
+ rkfcib itvfdfkb kestbyehb e]htlt,b^ hjvtksf vjwekj,f njkbf 
37-350 vrv3-bc xfbsdfkf vwbht pjvbc e]htlt,fl& ++ lf +++ rkfcbc 
e]htlt,b vjwekj,bs (350-976)vrv3 xfbsdfkf cfiefkj pjvbc e]htlt,fl& 
+|^ |^ |+ rkfcib itvfdfkb kestbyehb e]htlt,b vjwekj,bs (976-1915)vrv3^ 
xfbsdfkf itlfht,bs lblb pjvbc e]htlt,fl& |++^ |+++^ +\ lf \ rkfcbc 
e]htlt,b vjwekj,bs (1915-3133) xfbsdfkf lblb pjvbc e]htlt,fl& 
+ rkfcib ufthsbfyt,ekbf vwbht pjvbc e]htlt,b^ ++ lf +++ rkfct,ib 
- cfiefkj pjvbc* +|^ |^ |+ rkfct,ib itlfht,bs lblb pjvbc lf |++^ |+++^ +\ 
lf \ rkfct,ib rb ufthsbfyt,ekbf lblb pjvbc e]htlt,b& + rkfcc itflutyc 
.dbstkb c[tekbc e]htlt,b vjwekj,bs 37-350 vrv3& ++^ +++ lf +| rkfcbc 
e]htlt,b itcf,fvbcfl vjwekj,t,bs (350-663)vrv3^ (663-976)vrv3^ (976-
1289)vrv3 fh fqbybiyt,f& |^ |+^ |++^ |+++^ +\ lf \ rkfcbc e]htlt,b itcf,fvbcb 
vjwekj,t,bs (1289-1602)vrv3^ (1602-1915)vrv3^ (1915-2228)vrv3^ (2228-2541)vrv3^ 
(2541-2854)vrv3 lf (2854-3133)vrv3 - rb fqbybiyt,f sfyf,fhb cb[ibhbs lf 
.dtkf rkfcib vbcb hfjltyj,f njkbf 2^63~-bc& 
xfvjsdkbkb rkfct,blfy vjlehbf lf cb[ibhbs gbhdtk flubkptf 
vwbht [jvbc + rkfcbc e]htlt,b vjwekj,bs 37-350 vrv3 lf itflutyc 84^21~-
c (w[hbkb 18^ vhelb 39)& 
 
 
 269
.dbstkb c[tekbc e]htlt,bc vjwekj,f vbjvbs lffdflt,ek mfkt,ib lf 
cfrjynhjkj ]ueaib (vbkbc lfhqdtekb jhcekj,bc lhjc) 
w[hbkb 18 
  hfjltyj,f ~-ib 
rkfcb rkfct,bc afcb vbjvbs lffdflt,ek 
mfkt,ib 
rjynhjkb 
+ 37-350 84^2~  
++ 350-663   
+++ 663-976   
+| 976-1289   
| 1289-1602 2^63~ 5~ 
|+ 1602-1915 2^63~ 5~ 
|++ 1915-2228 2^63~ 5~ 
|+++ 2228-2541 2^63~ 5~ 
+\ 2541-2854 2^63~ 5~ 
\ 2854-3133 2^63~ 5~ 
 
.dbstkb c[tekbc e]htlt,bc vjwekj,f cfidbkjcyjc vbjvbs 
lffdflt,ek mfkt,ib 
vhelb 39 
84,21
2,63 2,63 2,63 2,63 2,63 2,63
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cb[ibhbs vtjht flubkptf lblb pjvbc |++^ |+++^ +\ lf \ rkfcbc 
e]htlt,b vjwekj,bs (1915-3133)vrv3 lf 10^52~-c& cb[ibhbs vtcfvt flubkptf 
itlfht,bs lblb pjvbc |^ |+ rkfcbc e]htlt,b vjwekj,bs (1289-1915)vrv3 lf 
itflutyty 5^26~-c& 
hjujhw wyj,bkbf^ kestbyehb e]htlt,b vbbqt,f jdekfwbbc itvltu 
uhfyekjpehb e]htlt,bc  ufhlfmvybc itltufl lf ,tdhfl eahj lblbf 
vjwekj,bs^ dblht cfo.bcb uhfyekjpehb e]htlt,b& 
xdty vfcfkfpt cfidbkjcyjc vbjvbs lffdflt,ekb htghjlemwbekb 
gthbjlbc mfkt,bc cfrdthw[tt,blfy fqt,ekb fhfchekafcjdfyb .dbstkb 
c[tekbc e]htlt,bc js[ vt[estlpt vtnb^ ufthsbfyt,ekbf vwbht pjvbc 
(37-350)vrv3 vjwewkj,bs + rkfcib lf itflutyty 84^21~-c& eylf fqdybiyjs^ 
hjv fv gfwbtynt,bc cfrdthw[tt,ib uhfyekjpehb e]htlt,bc pjvt,b 
vth.tj,c (1^36-391^6)vrv3 vjwekj,bs& +-lfy \ rkfcbc xfsdkbs& fvltyfl^ 
.dbstkb c[tekbc e]htlt,b itb'kt,f bsmdfc^ hjv (sbsmvbc thsb 
vt[estlbc ufhlf) jdekfwbbc itvltu fh ufybwlbc chekafcjdfy 
nhfycajhvfwbfc lf se uhfyekjpehb e]htlt,b fsbdt rkfcib (vwbht^ 
cfiefkj^ itlfht,bs lblb lf lblb pjvbc e]htlt,bc cf[bs) vth.tj,c (1^36-
391^6)vrv3 vjwekj,bs^ jdekfwbbc itvltu vfsufy ofhvjij,bkb 
fhfchekafcjdfyb .dbstkb c[tekbc e]htlt,bc evhfdktcj,f^ jlyfd 
bwdkt,f pjvt,ib lf ufthsbfyt,ekbf .dbstkb c[tekbc e]htlt,bc + 
rkfcib vjwekj,bs (37-350)vrv3^ hjvtkbw ofhvfjlutyty vwbht pjvbc 
e]htlt,c& v[jkjl thstekb uhfyekjpehb e]htlt,b se fqotdc 
phlfchekb .dbstkb c[tekbc e]htlt,fvlt& 
bc itvs[dtdt,b^ cflfw ufrtst,ekb b.j cfidbkjcyjc fvgenfwbf 
lfyfvfnsfy thsfl fhfcojhb rkbybrehb lbfuyjpbs^ .dbstkb c[tekbc 
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vjwekj,bc cfiefkj vfxdtyt,tkb njkbf 2211 vrv3& vfs ijhbc vbybvfkehb 
vfxdtyt,tkb njkbf 1289 vrv3-bc^ vfmcbvfkehb 3133 vrv3& 
+-+| rkfct,bc xfsdkbs e]htlt,b vjwekj,bs 37-1289 vrv3 fh 
fqbybiyt,f& | lf |+ rkfcbc e]htlt,b itcf,fvbcfl vjwekj,bs (1289-1602) 
vrv3 lf (1602-1915)vrv3 fqbybiyt,f sfyf,fhb cb[ibhbs lf jhbdt rkfcib wfk-
wfrkrt vbcb hfjltyj,f njkbf 5~-bc& |++ rkfcib .dbstkb c[tekbc 
e]htlt,b vjwekj,bs (1915-2228)vrv3 itflutyc 10~-c^ |+++ rkfcib - 
vjwekj,bs (2228-2541)vrv3 15~-c^ +\ rkfcib - (2541-2854)vrv3 30~-c lf \ 
rkfcib e]htlt,b vjwekj,bs (2854-3133)vrv itflutyc 35~-c - ths vtcfvtlpt 
vtnc& 
xfvjsdkbkb rkfct,blfy vjlehbf lf cb[ibhbs gbhdtk flubkptf \ 
rkfcbc (2854-3133)vrv3 vjwekj,bc lblb pjvbc .dbstkb c[tekbc e]htlt,b 
lf itflutyc 35~-c& cb[ibhbs vtjht flubkptf lblb pjvbc (2541-2854)vrv3 
vjwekj,bc e]htlt,b lf itflutyc sbsmvbc ths  vtcfvtlc (30~)& cb[ibhbs 
vtcfvt flubkptf lblb pjvbc (2228-2541)vrv3 vjwekj,bc e]htlt,b lf 
itflutyc 15~-c& lfyfhxtyb |++^ |+ lf | rkfcbc e]htlt,b ofhvjflutyty 
evwbhtcj,fc& 
cfidbkjcyjc nfybc vbjvbc lhjc vtycnhefwbekb .dbstkb c[tekbc 
,bhsdt,bc vjwekj,bc ufycfpqdhbcfsdbc fewbkt,tkb b.j cfrjynhjkj 
vfxdtyt,kbc lflutyfw& fvbnjv xdtyc vbth .dbstkb c[tekbc ,bhsdt,bc 
vjwekj,f ufvjfyufhbit,ekbf wbaht,blfy^ hjvkt,bw vbqt,ekbf 
cfidbkjcyjc nfybc ufehsekt,tkb vbjvbcf lf ito.dtnbkb cfidbkjcyjc 
ufht jhcekj,bc itvltu& cek vbqt,ekbf 10 dfhbfwbekb hbub^ hjvtkibw 
vbybvfkehb vfxdtyt,tkb 11^04 vrv3-bf^ vfmcbvfkehb vfxdtyt,tkb 293^4 vrv3& 
dfhbfwbekb hbublfy vbqt,ekbf 10 rkfcb - +^ ++^ +++^ +|^ |^ |+^ |++^ |+++^ +\ 
lf \& + rkfcc itflutyc .dbstkb c[tekbc ,bhsdt,b^ hjvtksf vjwekj,f 
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elhbc& 11^04-39^6 vrv3-c^ ++ rkfcbs ofhvjlutybkbf  ,bhsdt,b^ hjvtksf 
vjwekj,fw elhbc 39^6-67^8 vrv3-c& +++ rkfcb  lfbrfdf ,bhsdt,vf^ 
hjvtksf vjwekj,f 67^8-96 vrv3-bf& +| rkfcc itflutyty 96-124^2 vrv3-bc 
vjwekj,bc vmjyt ,bhsdt,b& | rkfcbc ,bshdt,b fhbc 124^2-152^4 vrv3-bc 
vjwekj,bc vmjyt^ |+ rkfcbc - 152^4-180^6 vrv3-bc vjwekj,bc vmjyt^ |++ 
rkfcbc fhbc 180^6-208^8 vrv3-bc vjwekj,bc vmjyt^ |+++ rkfcbc fhbc 208^237 
vrv3 vjwekj,bc vmjyt^ +\ rkfcb 237-265^2 vrv3-bc lf \ rkfcib itlbc 
,bhsdt,b^ hjvtksf vjwekj,fw itflutyc 265^2-293^4 vrv3-c& 
lfcf[tkt,ekb rkfct,b xdty vbth gbhj,bsfl vbxytekbf +-++ rkfcbc 
,bhsdt,b vwbht pjvbc ,bhsdt,fl^ +|-| rkfcbc ,bhsdt,b cfiefkj pjvbc 
,bhsdt,fl^ |+-|+++ rkfcbc ,bhsdt,b itlfht,bs lblb pjvbc ,bhsdt,fl^ +\-\ 
rkfcbc ,bshdt,b lblb pjvbc ,bhsdt,fl& 
ofhvjlutybkb vjyfwtvt,bc fyfkbpbc cfae'dtkpt bhrdtdf^ hjv 
.dbstkb c[tekbc ,bshdt,b cfidbkjcyjc vbjvbc lhjc vwbht pjvbc 
rkfct,ibf ufysfdct,ekb& t&b& .dtkfpt vwbht pjvbc 11^04-39^6 vrv3-bc 
vjwekj,bc vmjyt ,bhsdt,b^ hjvkt,bw 58^37~-bs fhbc ofhvjlutybkb^ 
vtjht flubkptf cb[ibhbs +++ rkfcbc ,bshdt,b^ hjvtksf vjwekj,f 
elhbc 67^8-96^ vrv3-c lf itflutyc 25~-c& vtcfvt flubkptf ++ rkfcbc 
,bhsdt,b^ hjvtksf vjwekj,f itflutyc 39^6-67^8 vrv3-c lf ofhvjlutybkbf 
16^7~-bs (w[hbkb 19)& 
cfrjynhjkj ]ueaib .dbstkb c[tekbc ,bhsdt,bc vjwekj,f 
ofhvjlutybkbf cfiefkj pjvbc +|-| rkfct,bs^ itlfht,bs lblb pjvbc |+-
|+++ rkfct,bs lf lblb pjvbc +\-\ rkfct,bs& lfcf[tkt,ek rkfct,c ijhbc 
vjlehbf cfiefkj pjvbc | rkfcbc ,bhsdt,b^ hjvtksf vjwekj,fw elhbc 
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124^2-152^4 vrv3-c^ tc rkfcb ofhvjlutybkbf 33^3~-bs fye .dtkf ,bhsdbc 
thsb vtcfvtlbf& 
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.dbstkb c[tekbc ,bhsdt,bc vjwekj,f 
w[hbkb 19 
= rkfct,b cfidbkjcyjc vbjvf lfhqdtekb 
jhcekj,f 
+ 11^4-39^62 58^33~  
++ 39^62-67^82 16^67~  
+++ 67^82-96^02 25~  
+| 96^02-124^2  11~ 
| 124^2-152^4  33^33~ 
|+ 152^4-180^6  5^55~ 
|++ 180^6-208^8  5^55~ 
|+++ 208^8-237  5^55~ 
+\ 237-265^2  11~ 
\ 265^2-293^4  27^78~ 
 
.dbstkb c[tekbc ,bhsdt,bc vjwekj,f cfidbkjcyjc vbjvbs 
lffdflt,ek mfkt,ib lf rjynhjkib 
vhelb 40 
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vtjht flubkpt cb[ibhbs fhbc lblb pjvbc \ rkfcbc 265^2-293^4 vrv3-bc 
vjwekj,bc vmjyt ,bhsdt,b lf itflutyc 27^8~-c^ fye ths vtjs[tlpt vtnc& 
fvudfhfl^ .dbstkb c[tekbc e]htlsf cfvb vt[estlb 60^1~ fhbc cfiefkj lf 
lblb pjvbc ,bhsdt,b& 16^8~-c itflutyc itlfht,bs lblb pjvbc ,bshdt,b^ 
hjvtksf vjwekj,fw fhbc 124^2-237 vrv3& 22~ fye ths vt[estlpt wjnf 
vtnb .dbstkb c[tekbc ,bhsdt,bcf ofhvjlutybkbf cfiefkj 96-124^2 vev3-
bc vjwekj,bc lf lblb pjvbc 237-265^2 vrv3-bc vmjyt ,bhsdt,bs& 
cfbynthtcjf^ hjv |+^ |++ lf |+++ rkfcbc ,bhsdt,b thsyfbhb cb[ibhbs fhbc 
ofhvjlutybkb&^ sbsjtekb vfusfyb itflutyc 5^5~-c& thsyfbhb cb[ibhbs 
fhbc |+ lf +\ rkfcbc ,bhsdt,b lf sbsjtekb vfsufyb itflutyc 11~-c& 
fvudfhfl^ xfnfht,ekb rdktdbc itltufl ufbhrdf^ hjv vtycnhefwbekb 
.dbstkb c[tekbc e]htlt,b itbwfdc v[jkjl vwbht pjvbc - +-+++ rkfcbc 
,bshdt,c^ [jkj ito.dtnbkb cfidbkjcyjc ufhtit jhcekj,bc lhjc 
.dbstkb c[tekbc ,bshdt,bc vjwekj,f dfhbf,tkehbf lf ofhvjlutybkbf 
+|^ |^ |+^ |++^ |+++^ +\^ \ rkfcbc ,bshdt,bs& vfs ijhbc fh fhbc vwbht pjvbc 
+^ ++ lf +++ rkfcbc ,bhsdt,b& dfhbf,tkj,bc ajypt vjlehbf cfiefkj 
lblb  
pjvbc 
itlfht,bs 
lblb pjvbc
cfiefkj
vwbht 
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pjvbc +|-| rkfcbc ,bhsdt,b^ hjvtksf hfjltyj,fw thsfl 44^3~-bc njkbf&^ 
ptvj[ctyt,ekblfy ufvjvlbyfht yfstkbf^ hjv ufehsekt,tkb 
cfidbkjcyjc vbjvbc lhjc vtycnhefwbekb .dbstkb c[tekbc ,bhsdt,b 
eahj vwbht pjvbcff^ dblht cfidbkjcyjc ufht jhcekj,bc lhjc 
jhcekj,bc .dbstkb c[ekbc ,bhsdt,b& 
cfidbkjcyjc nfybc ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib 
.dbstkb c[tekbc e]htlt,bcf lf vfsb ,bhsdt,bc vjwekj,bc lf,fkb 
vfxdtyt,kt,b rjynhjksfy itlfht,bs  flfcneht,c  strfkestbyehb lf 
uheyekjpjkestbyehb e]htlt,bc ufydbsht,bc itath[t,fc& 
vtycnhefwbekb wbrkbc vt-20 lqtpt (hjvtkbw ittcf,fvt,f .dbstkb 
c[tekbc .dfdbkj,bc cnflbfc) .dbstk c[tekib ithxtybkb vwbht 
vjwekj,bc vmjyt uhfyekjpehb e]htlt,bc fhct,j,f flfcneht,c 
fhfchekafcjdfyb .dbstkb c[tekbc fhct,j,fc& 
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SFDB | 
5&1& tgh cbuyfkt,bc ufycfpqdhf cfidbkjcyjc vbjvbs lffdflt,ek  
htghjlemwbekb gthbjlbc mfkt,bc cfrdthw[tt,ib^ vbjvtnhbevib lf 
vbjvbc rdfy'ib 
 
w[hbkb 20 
vbjvtnhbevb lf vbjvbc rdfy'bc gfhfvfuybnehb wtynht,b 
 
 vbjvtnhbevb vbjvf 
Mn2+ 32^03^4 472^6 
Fe2+ 581^7 
H= 
1002^3 
H= 
P<0,001 
NO 26^32^5 15^31^5 
Hb NO - + 
 
vbjvbc lf vbjvtnehbvbc gfhfvfuybnehb wtynht,bc itlfht,bsb 
fyfkbpbc itltufl ufvjvlbyfhtj,c^ hjv vbjvbc mcjdbkib vrdtshfl 
bphlt,f Mn2+ itvwdtkb lf,fkvjktrekehb rjvgktmct,bc 
rjywtynhfwbf& hjujhw wyj,bkbf Mn2+ c[df wdfkt,fldfktynjdfyb 
vtnfksf bjyt,bc vcufdcfl atynjybc lf /f,th-dfbcbc htfmwbt,bc fmnbehb 
vjyfobktyb fhbfy lf fv upbs ufyfgbhj,t,ty jhufybpvib (mcjdbkib) 
sfdbceafkhflbrfkehb htfmwbt,bc byntycbabrfwbfc (w[hbkb 20)& 
w[hbkblfy fuhtsdt  xfyc^ hjv vbjvbc mcjdbkib vrdtshfl 
vjvfnt,ekbf hrbybc bjyt,bc (Fe2+)  itvwdtkj,f& fvfcsfy fqcfybiyfdbf^ 
hjv se vbjvtnhevbc mcjdbkib sfdbceafkb hrbybc tgh cbuyfkbc (g=2,02)  
yf[tdfhufyb H=250  /c-ис толиа^ vbjvbc mcjdbkib fqybiyekb cbuyfkbc 
yf[tdfhufyb dbohjdlt,f lf itflutyc H=  20 /c&  vbjvtnhbevib 
htubcnhbht,ekb tgh cbuyfkb g=2,02 H=250 /c xdty itudb'kbf 
vbdfresdyjs athbnbyitrfdibht,ek hrbyfc& tc cbuyfkb [ibhfl 
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htubcnhbhlt,f c[dflfc[df mcjdbkt,bc tgh cgtmnht,ib yjhvfcf lf 
gfsjkjubbc lhjc lf itcf'kjf fcf[fdc mcjdbkib athbnbyib 
itrfdibht,ekb hrbybc rjywtynhfwbfc& hjujhw wyj,bkbf^ c[dflfc[df 
kbufylt,b lf vfs ijhbc fcrjh,bybc v;fdf^ o.fk,flbc pt;fyub H2O2  [tkc 
eo.j,ty athbnbyblfy jhdfktynbfyb hrbybc ufvjcdkfc lf Fe2+ 
lf,fkvjktrekehb rjvgktmct,bc  ofhvjmvyfc& tc yfthsb [fcbfslt,f tgh 
cbuyfkbs g=2,20; H= 20 /c fye itudb'kbf lfdfcrdyfs^ hjv vbjvbc 
mcjdbkc vbjvtnhbevbcfufy ufyc[dfdt,bs f[fcbfst,c athbnbyblfy 
ufysfdbceakt,ekb hrbybc bjyt,bc Fe2+ cbzfh,t (P<0,001)^ hjvkt,bw 
Mn2+  bjyt,sfy thsfl sfdbceafkhflbrfkehb ;fyudbcf lf  kbgblt,bc 
pt;fyuehb ;fyudbc v'kfdhb ghjvjnjht,b fhbfy lf [tkc eo.j,ty vbjvbc 
mcjdbkib jmcbutyehb cnhtcbc ufydbsfht,fc^ hfw lfcnehlt,f 
kbnthfnehekb vjyfwtvt,bs (Foksinski et al., 2000; Chiou F, Hu M.OL., 
1999). 
 fvfc ufhlf^ vbjvtnhbevbc lf vbjvbc mcjdbkib itcofdkbkbf 
sfdbceafkb fpjnbc jmcblbc itvwdtkj,f^ hjujhw w[hbkib vj.dfybkb 
vjyfwtvt,blfy ufvjvlbyfhtj,c^ se vbjvtnhbevbc mcjdbkib sfdbceafkb 
NO-c tgh cbuyfkbc byntycbdj,f ofhvjflutyc 26^32^5 vv$vu^ vbjvbc 
mcjdbkib fv cbuyfkbc byntycbdj,f vrdtshfl vwbhlt,f 15^3 vv$vu (40~-bs)& 
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5&2& Mn2+_^ Fe2+- bjyt,bc lf NO-c tgh cbuyfkt,b cfrdthw[tt,bc.dbstk 
c[tekib lf ajkbrekbc wbcnbc rtltkib cfidbkjcyjc vbjvbs 
lffdflt,ekb mfkt,bc  
 
hjujhw wyj,bkbf^ cfrdthw[t /jhvjylfvjrblt,ekb jhufyjf^ 
hjvtkbw ufvjbveifdt,c /jhvjyt,c tcnhlbjkc lf ghjutcnthjyc& fv 
/jhvjyt,bc itvwdtkj,fptf lfvjrblt,ekb utybnfkehb fgfhfnbc 
wbrkehb abpbjkjubehb wdkbt,t,b& 
fuhtsdt^ wyj,bkbf^ hjv cfidbkjcyjc vbjvf ofhvjflutyc 
/jhvjylfvjrblt,ek cbvcbdytc^ hjvtkbw dbsfhlt,f /bgthtcnhjutytvbbc 
cfae'dtkpt& /bgthtcnhjutytvbbc cfae'dtkc mvybc cfrdthw[bc 
ajkbrekehb fgfhfnbc wdkbkt,t,b lf fvfcsfy fhfchekafcjdfyb 
.dbstkb c[tekbc fhct,j,f& cflqtbcjl fhct,ek ihjvt,ib yfrkt,fl 
fhbc ofhvjlutybkb cfidbkjcyjc vbjvt,bc lhjc cfrdthw[bc 
ajkbrekehb fgfhfnbc^ vfs ijhbc strf ufhcbc^ uhfyekjpehb 
e]htlt,bc^ tmcythbc c[tekfrt,bc^ uhfyekjpehb e]htlt,bc gkjblj,bc 
vfxdtyt,tkb lf .dbstkb c[tekbc e]htlt,bc vjhajvtnhbekb 
wdkbkt,t,bc [fcbfsb& xtyc vbth xfnfht,ek rdktdfib ptvj[ctyt,ekb 
gfhfvtnht,b fhbc ufycfpqdhekb& rth'jl^ hjujhw erdt b.j fqybiyekb 
fqvjxylf& 
ufhlf ptvj[ctyt,ekbcf^ xdtysdbc vybdiytkjdfybf /bgthtcnhjut-
ytvbbc lhjc vtnf,jkbpvbc [fcbfsbc lf vbcb wdkbkt,t,bc itafct,f& xdty 
vbth itcofdkbkb bmyf Mn2+_^ Fe2+-bjyt,bc lf NO-c tgh cbuyfkt,b ^ 
ajkbrekfc rtlkt,ib lf .dbstk c[tekib cfrdthw[bc c[dflfc[df 
gfsjkjubbc lhjc& 
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+ ]ueaib ufthsbfylf fhfchekafcjdfyb .dbstkb c[tekbc vmjyt 
itvs[dtdt,b lf lflubylf .dbstkb c[tekbc mcjdbkbc Mn2+, Fe2+  lf NO-c 
tgh cbuyfkt,b& 
++ ]ueaib itdblf yjhvfkehb cfrdthw[tt,b yjhvfkehb .dbstkb 
c[tekbs& lflubylt ptvj[ctyt,ekb tgh cbuyfkt,b& 
+++ ]ueaib itdblf ajkbrekehb wbcnbc vmjyt cfrdthw[tt,b lf 
lflubylf ajkbrekehb wbcnbc rtltkib Mn2+, Fe2+  lf NO-c tgh 
cbuyfkt,b& 
 
Mn2+, Fe2+ lf NO-c itvflutykj,f yjhvek lf fhfchekafcjdfy .dbstk 
c[tekib cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib& 
w[hbkb =1 
cfrdthw[t fhfchekafcjdfyb .dbstkb 
c[tekb 
yjhvfkehb .dbstkb  
c[tekb 
tgh cbuyfkt,b Mn2+ Fe2+ NO Mn2+ Fe2+ NO 
.dbstkb 
c[tekb 
231^34 44^62^03 23^31^26 16^60^63 24^41^30 200^83
 
hjltcfw itdflfhts thsvfytsc cfidbkjcyjc vbjvbs lffdflt,ek 
mfkt,ib fhfchekafcjdfyb .dbstkb c[tekbc vmjyt cfrdthw[tt,bc tgh 
cgtmnt,b^ .dbstk c[tekib Mn2+, Fe2+ lf NO-c tgh cbuyfkt,bc 
byntycbdj,f^ fqvjxylf itvltub (w[hbkb 21)% fhfchekafcjdfy .dbstk 
c[tekib yjhvekb .dbstkb c[teksfy itlfht,bs vrdtshfl bvfnt,c Mn2+ 
(P<0,001)  lf Fe2+ (P<0,001) bjyt,bc tgh cbuyfkt,b& NO rb bvfnt,c 
(P<0,02) itlfht,bs vwbhtl& 
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Mn2+, Fe2+  bjyt,bc lf NO-c tgh cbuyfkt,b ajkbrekehb  
wbcnbc rtltkib 
w[hbkb 22 
cfrdthw[t Mn2+ Fe2+ NO 
ajkbrekehb 
rbcnbc rtltkb 
1003^19 902^73 - 
hfw itt[t,f cfidbkjcyjc vbjvbs lffdflt,ek mfkt,c^ bv 
itvs[dtdt,ib^ cflfw cfrdthw[tt,ib fqbybiyt,f ajkbrekehb rbcnt,bc 
fhct,j,f^ fqvjxylf^ hjv Mn2+ lf Fe2+ bjyt,bc rjywtynhfwbf vrdtshfl 
bvnt,c& 
NO-c tgh  vfxdtyt,kt,b ajkbrekehb rbcnbc rtltkib rb fh bmyf 
fqvjxtybkb& 
fvhbufl^ fhfchekafcjdfy .dbstk c[tekib lf eahj vtnfl rb 
ajkbrekehb wbcnbc rtltkib Mn2+ lf Fe2+  bjyt,bc tgh cbuyfkt,bc 
vrdtshb vfnt,f ybiyfdc vtv,hfyekb cnhemneht,bc vskbfyj,bc 
lfhqdtdfc& NO-c evybidytkj hfjltyj,f rb fv yfthsbc ofhvjmvybc 
byntycbdj,fpt fy cohfa ufhlfmvyfpt vbesbst,c& 
 
5&3& pqdbc ujzbc vbjvtnhbevib lf cfrdthw[t,ib Mn2+, Fe2+ bjyt,bc lf 
gfhfvfuybnehb wtynht,bc wdkbkt,tb tcnhflbjkbs lfndbhsdbc 
gbhj,t,ib 
 
pqdbc ujzbc vbjvtnhbevib tgh cgtmnhjvtnhbekb wdkbkt,t,b 
tcnhflbjkbs lfndbhsdbc lhjc 
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w[hbkb 23 
]ueat,b Mn2+ Fe2+ NO 
rjynhjkb 100^3 - 14^70^93 
5-]thflb 110^42 - 21^41^21 
10-]thflb 15^010^9 - 21^91^19 
 
hjujhw w[hbkblfy xfyc^ pqdbc ujzt,bc tcnhflbjkbs 5-]thflb 
lfndbhsdbc lhjc vbjvtnhbevib Mn2+  bjyt,bc tgh cbuyfkbc byntycbdj,f 
vwbhtl bvfnt,c (hfw fh fhbc cfhoveyj)^ fpjnbc ;fyubc itvflutykt,b rb 
bvfnt,c 46~-bs (P<0,001). (w[hbkb 22)& 
tcnhflbjkbc 10-]thflfl ufphlbkb ljpbs lfndbhsdbc itvs[dtdfib 
pqdbc ujzbc vbjvtnhbevib Mn2+_bjyt,bc itvflutykj,f yjhvfcsfy 
itlfht,bs bphlt,f 50~-bs (P<0,001), sfdbceafkb fpjnbc jmcblbc 
itvflutykj,f vjvfnt,ekbf 46~-bs (P<0,001). 
hjltcfw itdflfhts pqdbc ujzt,bc vbjvtnhbevib vbvlbyfht 
wdkbkt,t,b tcnhflbjkbs 5-]thflflb lf 10-]thflb lfndbhsdbc 
gbhj,t,ib fqvjxylf^ hjv Mn2+_bjyt,b 10-]thflb lfndbhsdbc lhjc 5-
]thflsfy itlfht,bs cfuh'yj,kfl bvfnt,c (P<0,001), fpjnbc jmcblbc 
itvwdtkj,f rb ewdktkb hxt,f (P<0,01). 
 
 
5&4& cfrdthw[bc gfhfvfuybnehb wtynht,bc wdkbkt,t,b 
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cfrdthw[bc gfhfvfuybnehb wtynht,bc wdkbkt,t,b tcnhjutyt,bs 
lfndbhsdbc itvltu 
w[hbkb =24 
 Mn2+ Fe2+ NO 
rjynhjkb 4^00^5 - 50^5 
5-]th 112^5 - 150^8 
10-]th 112^0 - 301^2 
 
w[hbkib vj.dfybkbf gfhfvfuybnehb wtynht,bc wdkbkt,t,b pqdbc 
ujzt,bc tcnhjutyt,bs 5-]thflb lf 10-]thflb lfndbhsdbc itvltu& 
hjujhw w[hbkblfy ufvjvlbyfhtj,c rjynhjkib cfrdthw[bc tgh 
cgtmnhib htubcnhbht,ekbf Mn2+_^ Fe2+-bjyt,bc lf fpjnbc ;fyubc tgh 
cbuyfkt,b& pqdbc ujzt,bc tcnhjutyt,bs 5-]thflb lfndbhsdbc itvltu 
fpjnbc ;fyubc tgh cbuyfkbc byntycbdj,f 3-]th bphlt,f cfrjynjhjkj 
vfxdtyt,kt,sfy itlfht,bs^ [jkj Mn2+_bjyt,bc tgh cbuyfkbc byntycbdj,f 
bphlt,jlf 2^7-]th& 
pqdbc ujzt,bc tcnhjutyt,bs 10-]thflb lfndbhsdbc itvltu fpjnbc 
;fyubc tgh cbuyfkbc byntycbdj,f bphlt,jlf 6-]th cfrjynhjkj 
vfxdtyt,kt,sfy itlfht,bs^ vjvfnt,ekb b.j fuhtsdt Mn2+_bjyt,bc tgh 
cbuyfkbc byntycbdj,f& 
hjujhw wyj,bkbf^ tcnhjutyt,b fcnbvekbht,ty bylewbht,ekb NO 
cbysfpfc (iNOS) fmnbdj,fc& vfifcflfvt NO tgh cbuyfkbc byntycbdj,bc 
vjvfnt,f tcnhjtyt,bc lfndbhsdbc itvltu fv /jhvjyt,bc iNOS 
vfcnbvekbht,tkb vjmvtlt,bsff ufygbhj,t,ekb& Mn2+ bjyt,bc tgh 
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cbuyfkbc vjvfnt,f cfrdthw[bc mcjdbkib rb vtv,hfyekb cnhemneht,bc 
hqdtdbc vfeo.t,tkbf& fye itudb'kbf lfdfcrdyfs^ hjv pqdbc ujzt,bc 
tcnhjutyt,bs lfndbhsdbc lhjc cfrthw[bc mcjdbkib flubkb fmdc 
fpjnbc ;fyubc cbystpbc byntycbabrfwbfc lf vtv,hfyekb cnhemneht,bc 
vskbfyj,bc lfhqdtdfc& 
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SFDB |+ 
CFRESFHB ITLTUT<BC IT}FVT<F LF UFYC}F 
cfrbs[bc kbnthfnehbc cfae'dkbfyb itcofdkbc cfae'dtkpt yfskfl 
xfyc^ hjv cfidbkjcyjc nfybc vbjvt,bc fhcbc^ fqvjwtyt,bc vbptpt,bc^ 
ufydbsfht,bc^ vrehyfkj,bc itcf[t, aeylfvtynehb rdtktdt,bf 
xfnfht,ekb& hfw vsfdfhbf^ lflutybkbf cfidbkjcyjc vbjvt,bc 
fqvjwtyt,bc /jhvjyfkehb ,fkfycbc lfhqdtdbc ajyb& lflutybkbf 
rfyjypjvbtht,fyb sfdbc ndbybc lblb /tvbcathjt,bc mthmbc^ mthmdtif 
rdfy't,bc^ ufycfresht,bs /bgjsfkfvecbc /bgjabpsfy ufye.htk 
rfdibhib v.jab ,bhsdt,bc^ ytbhj- lf fltyj/bgjabpbc e]htlsf wfkrtekb 
gjgekfwbt,bc^ afhbct,hb lf sbhrvtkptlf ]bhrdkt,bc^ gfhfufyukbt,bc^ 
ythdekb cbcntvbc^ cbvgfnbrehb lf gfhfcbvgfnbrehb ufy.jabkt,t,bc 
ehsbthslfvjrblt,ekb @/fhvjybekb# aeymwbj,f /jhvj,fkfycbc 
fhct,j,bcsdbc& fmtlfy ufvjvlbyfht^ ufcfut,bf se hf uh'tkbf 
/jhvjyekb ,fkfycbc epheydtkv.jatkb vhfdfkhujkjdfyb ]fzdb& 
ptvjxfvjsdkbksf ijhbc xdty cgtwbfkehfl fh lfdfcf[tkts 
cfrdthw[tt,b^ hflufy ythdekb lf tyljrhbyekb cbcntvbc ptvj[ctyt,ekb 
ufy.jabkt,t,bc thsj,kbdb lf sfyvbvltdhekb aeymwbj,bc fcf[dbc 
nthvbyfkc cfrdthw[tt,b ofhvjflutyc& 
cfrdthw[tt,b fhbc @fqvfchekt,tkb# jhufyj^ hjvtkvfw eylf 
ofhvjmvyfc /jhvjyt,bc bc hfjltyj,f^ hjvtkbw mfkbc jhufybpvbc 
cfcmtcj aeymwbfc^ lf^ hfw vsfdfhbf^ htghjlemwbek cbcntvfc 
ufyfgbhj,t,c& 
vbe[tlfdfl ptvjlfcf[fkt,ekb ythdek-tyljrhbyekb @]fzdbcf# mfkbc 
vsfdfhb /jhvjyt,bc  tcnthjutyt,bc (tcnhjybcf lf tcnhflbjkbc 
cf[bs)^ utcnfutyt,bc (ghjutcnthjybc cf[bs) evtntcb yfobkb 
cfrdthw[tt,ib fhbc ofhvjlutybkb lf fvbnjv /jhvjyekb ,fkfycbc se 
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lbc,fkfycbc htfkbpfwbfc ufyfgbhj,t,c cfrdthw[tt,b^ vfsb ajkbrekehb 
fgfhfnb lf .dbstkb c[tekb& 
cfidbkjcyjc nfybc vbjvt,bc /jhvjylfvjrblt,ekb,bc fqbfht,f 
cojhtl cfrdthw[tt,bc lfcf[tkt,ekb /jhvjyt,bc hfjltyj,bc 
wdkbkt,t,bc ufvjdkbyt,bs lfbo.j lf itvltu fstekb okt,bc 
ufyvfdkj,fib vbvlbyfhtj,c byntycbehb rdktdf bvbc sfj,fpt^ se hjvtkb 
/jhvjybc hfjltyj,bc wdkbkt,fptf lfvjrblt,ekb cfidbkjcyjc nfyib 
vbjvbc fqvjwtyt,f& fh ufdbvtjht,s fv cfrbs[bc itcf[t, fphsf 
c[dflfc[dfj,bc wdkbkt,fc okt,bc vfy'bkpt^ fqdybiyfds v[jkjl bvfc^ 
hjv erdt sbsmvbc 15 otkbf bsdkt,f^ hjv cfidbkjcyjc nfybc vbvt,bc 
fqvjwtyt,f /jhvjyekb ,fkfycbc lfhqdtdbc bv itvs[dtdfib [lt,f^ 
hjltcfw mfkbc jhufybpvib bo.t,f lf cnf,bkbplt,f tcnhflbjkbc 
cbzfh,t lf lfcf[tkt,ekb /jhvjybc tc cbzfh,t [jhwbtklt,f 
cfrdthw[tt,ib tcnhflbjkbc uf'kbtht,ekb cbystpbs& 
2000 otkc ufvjmdt.yt,ekb f&u&cfdbwrbc u&cfdbwrbc vjyjuhfabfib 
yfxdtyt,bf tmcgthbvtynekb rdktdbc itltut,b^ hjvkbc gbhj,t,ibw 
tcnhflbjkbc ufhtlfy it.dfyfv ufyfgbhj,f cfidbkjcyjc nfyib (hmt,ib) 
vbjvbc fqvjwtyt,f^ vbcb itvlujvb ufydbsfht,bs tcnhflbjkbc vfqfkb 
nbnhbc cnf,bkbpfwbbc gbhj,t,ib lf vbjvbc htlemwbf vbj,kfcnt,bc 
ghjkbathfwbbc ito.dtnf cbc[kib tcnhflbjkbc hfjltyj,bc 
yjhvfkbpfwbbc itvltu& 
fv tmcgthbvtynekvf vbqotdt,vf lfflfcnehf cfidbkjcyjc nfybc 
vbjvt,bc fqvjwtyt,f /jhvjyekb ,fkfycbc lfhqdtdbc bcts itvs[dtdfib^ 
hjltcfw cfrdthw[tt,ib tcnhflbjkbc cbystpbc aeymwbf fhbc 
uf'kbtht,ekb lf tcnhflbjkbc hfjltyj,f bvfnt,c (vjvfnt,ekbf)^ 
hjujhw vskbfyfl cbc[kib^ bct vwbht vty]bc qhec fepib& 
 287
vtwybtht,bcf lf ntmybrbc ufydbsfht,bc vjyfgjdfhb^ hjvtkbw 
vjktrekeh-bjyeh ,bjkjubfcf lf gfsjkjubfc t[t,f^ ,eyt,hbdbf^ f[fk 
vjs[jdyt,c e.tyt,c cfthsjl fdflv.jaj,t,bc lf vfs ijhbc cfidbkjcyjc 
vbjvt,bc rdktdbcf lf vrehyfkj,bc cfmvtc& fqybiyekblfy ufvjvlbyfht^ 
hf smvf eylf^ ptvj[ctyt,ekb t&b& vjktrekeh-bjyehb itlutybkj,bc 
gjpbwbblfy [tkf[kf ufvjcfrdktdbf cfrdthw[bc .dtkf itvflutytkb 
cnhemnehf lf f[fkb^ eahj cojhb ofhvjlutybc vbqt,f vfcpt se hjujh 
eylf itafcltc lqtc cfrdthw[bc cnhemneht,ib fhct,ekb vjktrekeh-
bjyehb wdkbkt,t,bc fhct,j,f cfidbkjcyjc nfyib vbcb 
fqvjwtyt,bcsdbc& 
fv sdfkcfphbcbs vybidytkjdfybf cfrdthw[tt,bc .dtkf cnhemnehek-
aeymwbehb itvflutykbc vlujvfhtj,bc ufhrdtdf% 1& ajkbrekt,bc^ vbcb 
ufvjvatyb uhfyekjpehb e]htlt,bc^ vfcib fhct,ek rdthw[e]htlsf^ 
uhfyekjpeh e]htlt,c ijhbc fhct,ekb tmcythbc c[tekfrt,bc^ 
ajkbrekbc ibusfdcbc& 2& ajkbrekbc ufhtsf ufhcbc fye iblf strf 
ufhcbc (theca interna). 3& strf mcjdbkbc& 4& ghbvjhlbekb lf 
uffmnbdt,ekb fye vpfhlb ajkbrekt,bc& 5& .dbstkb c[tekbc& cojhtl 
fvbnjv uflfdo.dbnts cfrdthw[tt,bc vlujvfhtj,bc^ rth'jl^ 
vjhajkjubeh-aeymwbehb sfdbct,eht,t,bc ufvjrdktdf cfidbkjcyjc 
nfybc ghjkbathfwbekb nbgbc vbjvt,bc lhjc& 
cfidbkjcyjc vbjvbc itcofdkf lf fv gbhj,t,ib cfrdthw[bc 
vjhajkjubehb wdkbkt,t,bc lf[fcbfst,f xdtyc vbth yfofhvjt,bf 
gthbyfnjkjubbcf lf vtfyj,f-ubytrjkjubc c$r bycnbnenbc mbhehubekb 
lf vjhajkjubehb ufy.jabkt,bc 1981-90 oo yfjgthfwbt,b lf ufvjrdktekb 
vfcfkt,pt lf.hlyj,bs& vstkb vfcfkf lfb.j 4 ]ueafl fcfrbc vb[tldbs% 
htghjlemwbekb^ ghtvtyjgfepbc^ vtyjgfepbc lf gjcnvtyjgfepbc 
gthbjlt,b& wfkrtek fcfrj,hbd ]ueat,ib b.j thsrdfy'bfyb lf 
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vhfdkrdfy'bfyb itvs[dtdt,bcufy itvlufhb mdt]ueat,b& sbsjtekb 
mdt]ueab lf.jabkb b.j vbjvbc pjvt,bc vb[tldbs 4 cv-vlt lbfvtnhbc^ 8 cv-
vlt lf 8 cv-pt vtnb lbfvtnhbc rdfy'jdfy vbjvt,fl& cfrdthw[bc wbrkbc 
vb[tldbs rb ufvjb.j 2 ]ueab  fyjdekfwbehb lf jdekfwbehb& 
wfkrtekb ]ueat,b^ hjujhw fyjdekfwbehb^ bct jdekfwbehb lfb.j 
mfkbc fcfrbc^ vbjvbc rdfy't,bc hfjltyj,bcf lf pjvt,bc vb[tldbs 
mdt]ueat,fl& 
cffhmbdj vfcfkbc rdktdbc itltufl lflubylf^ hjv% kjrfkbpfwbbc 
vb[tldbs .dtkfpt [ibhbf rdfy't,bc ce,verjpehb vlt,fhtj,f^ hjvtkbw 
vstk vfcfkfib ud[dlt,f 53^6~-ib^ vfs ijhbc htghjlemwbek gthbjlib - 
63^6~-ib^ ghtvtyjgfepfib - 47^6~-ib^  vtyjgfepfib - 50~-ib lf 
gjcnvtyjgfepfib - 50~-ib& cfrdthw[bc wbrkbc vb[tldbs rdfy't,bc 
ce,verjpehb kjrfkbpfwbf eahj vfqfkbf jdekfwbehb wbrkbc (63~) 
gbhj,t,ib& se ufdbsdfkbcobyt,s ce,,fpfkehfl vlt,fht afifh 
mcjdbkib e[d dfcrekfhbpfwbfc lf fvfcsfy fdnjhsf it[tlekt,fc 
cfidbkjcyjc vbjvbc ufydbsfht,bc itcf[t, cbc[k'fhqdsf rtlkbc fy 
cbc[k'fhqdsf bhudkbd ufykfut,ekb phlbc pjyt,blfy^ vfiby ufcfut,b 
[lt,f rdfy't,bc ce,verjpehb kjrfkbpfwbbc egbhfntcj,f .dtkf 
fcfrj,hbd ]ueaib& fvfcsfy^ jdekfwbehb wbrkbc gbhj,t,ib vbjvbc 
rdfy't,bc ce,verjpehb kjrfkbpfwbbc vfqfkb cb[ibht ufvjodtekb eylf 
b.jc ctrhtwbek afpfib  ce,,fpfkehfl  cgbhfkehb fhnthbt,bc 
cbe[dbs& fqybiyekb it[tlekt,bc cfcfhut,kjl kfgfhfrj,c vrdktdfhsf 
vjcfpht,f ghjutcnthjybc tatmnbc  itcf[t, ce,verjpehb kjrfkbpfwbbc 
rdfy't,bc phlfib& 
rdfy't,bc hfjltyj,bc vb[tldbs ,tdhfl zfh,j,c vhfdfkrdfy'jdfyb 
vbjvt,bc cb[ibht ghtvtyjgfepfib (59^1~)^ vtyjgfepfib (65^9~) lf 
gjcnvtyjgfepfib (69~)& cfrdthw[bc wbrkbc vb[tldbs rb vhfdfkrdfy'bfyb 
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vbvt,bc cb[ibht cfvbdt fcfrj,hbd ]ueaib vfqfkbf fyjdekfwbehb wbrkbc 
lhjc lf itcf,fvbcfl ghtvtyjgfepfib njkbf 62~-bc^ vtyjgfpfib 62^5~-bc 
lf gjcnvtyjgfepfib  72^2~-bc& ufvjvlbyfht ptvj[ctyt,ekblfy 
itb'kt,f lfdfcrdyfs^ hjv fv fcfrj,hbd ]ueat,ib vbjvbc gfsjutytpib 
vybidytkjdfybf kfntynehfl vbvlbyfht jdfhekb lbcaeymwbbc hjkb lf 
vbcb vjhtwblbdt [fcbfsb& 
htghjlemwbek gthbjlib hjujhw thsrdfy'bfyb^ bct vhfdfkrdfy'bfyb 
vbjvt,b fhbc sbsmvbc sfyf,fhb cb[ibhbs% vfs ijhbc vhfdfkrdfy'bfyb - 
51~-ib^ thsrdfy'bfyb - 49~-ib& cfrdthw[bc wbrkbc vb[tldbs fuhtsdt 
vhfdfkrdfy'bfyb vbjvt,bc cb[ibht byfhxeyt,t vwbhtl egbhfntcj,fc% vfs 
ijhbc jdekfwbehb wbrkbc lhjc vfsb cb[ibht njkbf 52^7~-bc^ [jkj 
fyjdekfwbehb wbrkcb gbhj,t,ib 50^8~-bc& fqybiyekbc cfae'dtkpt 
itb'kt,f dbvc]tkjs htghjlemwbekb gthbjlbc mfkt,ib vodfdt 
lbc/jhvjyekb ajybc fhct,j,fpt lf hjujhw fyjdekfwbehb^ bct 
jdekfwbehb wbrkbc lhjc fhct,ekb lfhqdtdt,bc vybidytkjdfy hjkpt 
vbjvbc gfsjutytpib& tc lfhqdtdt,b 'bhbsflfl ofhvjlutybkbf 
ajkbrekehb fgfhfnbc lf .dbstkb c[tekbc lbcutytpbbs^ hjvtkbw 
hjujhw fyjdekfwbbc^ bct jdekfwbbc gbhj,t,ib vsfdhlt,f vodfdt 
/bgthtcnhjutytvbc xfvj.fkb,t,bs& 
rdfy't,bc pjvt,bc vb[tldbs vstk itcofdkbk vfcfkfpt lf.hlyj,bs^ 
.dtkf fcfrj,hbd ]ueaib vrdtshfl bvfnt,c 8 cv-vlt lbfvtnhbc vbjvt,bc 
cb[ibht vfs ijhbc vhfdfkrdfy'bfyb vbjvt,bc egbhfntcj,bs& 4 cv-vlt 
lbfvtnhbc vbjvt,bc hfjltyj,f itvwbht,ekbf^ vfs ijhbc egbhfntcj,bs 
cfhut,kj,c vhfdfkrdfy'bfyb vbjvt,b& 8 cv-pt lblb lbfvtnhbc rdfy'jdfyb 
vbjvt,bc cb[ibht  fctdt vskbfy vfcfkfpt itvwbht,ekbf .dtkf fcfrj,hbd 
]ueaib vfs ijhbc vfqfkbf thsrdfy'bfyb vbjvt,bc cb[ibht& tc 
rfyjypjvbtht,f ewdktkb hxt,f .dtkf fcfrj,hbd ]ueaib lf fh 
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tvjhxbkt,f cfrdthw[bc wbrkc lf c[df sfyv[kt, vjdktyt,c& 
ptvjfqybiyekbc cfae'dtkpt itb'kt,f ufrtsltc lfcrdyf^ hjv 4 cv-vlt 
lbfvtnhbc vbjvt,b 'bhbsflfl ghjkbathfwbekb nbgbcff fy tvs[dtdf 
vbjvbc rdfy'bc fmnbeh phlbc  gthbjlc lf vbtresdyt,f cohfavpfhl 
ghjwtct,c^ hjvkt,bw vodfdt lbc/jhvbekb ajybs vbvlbyfhtj,c lf 
fvbnjv vfkt uflflbc fv pjvt,blfy& 8 cv-vlt lbfvtnhbc vbjvt,bc cb[ibhbc 
vfqfkb vfxdtyt,tkb vfs ijhbc vhfdfkrdfy'bfyb ajhvt,bc vjvfnt,f 
vtn.dtkt,c ghjwtcbc ufmhjybekt,fpt (c[dflfc[df rjvgtycfnjhekb 
vtmfybpvbc [fh]pt) lf kfntynehb gthbjlt,bc cfcfhut,kjl^ hjtkcfw 
f[fcbfst,c  htwblbdt,b& 
ajkbrekehb [fcbfsbc wbcnt,b htghjlemwbek gthbjlib bvfnt,c  
sfyf,fhb cb[ibhbs hjujhw thsrdfy'bfy^ bct vhfdfkrdfy'bfy c[dflfc[df 
pjvbc vbjvt,ib egbhfntcfl fyjdekfwbehb wbrkbc lhjc& [jkj 
ghtvtyjgfepfib^ vtyjgfepfib lf gjcnvtyjgfepfib vfsb cb[ibht vfqfkbf  
thsrdfy'bfy vbjvt,ib egbhfntcfl fyjdekfwbehb wbrkbc lhjc& tc 
rfyjypjvbtht,f dhwtklt,f vbjvbc rdfy't,bc pjvt,bc vb[tldbsfw^ hjujhw 
4 cv-vlt lf 8 cv-vlt^ bct 8 cv-pt ptvjs lbfvtnhbc rdfy'jdfyb vbjvt,bc 
lhjc& fqybiyekbc cfae'dtkpt itb'kt,f dbdfhfeljs cfidbkjcyjc 
vbjvbs lffdflt,ek mfkt,ib% fyjdekfwbehb wbrkbc egbhfntcj,fpt 
hjujhw ajkbrekehb fgfhfnbc lbcutytpbbc itltupt* fvfcsfy^ 
htghjlemwbek gthbjlib cfrdthw[bc lbcaeymwbbc ufycfresht,ek 
cbv'bvtpt lf vbjvbc phlbc vfqfk gjntywbfkpt* [jkj lfyfhxty 
fcfrj,hbd ]ueat,ib thsrdfy'bfyb vbjvt,bc lhjc ajkbrekehb fgfhfnbc 
lbcutytpbbc vfqfkb vfxdtyt,tkb .dtkf pjvbc vbjvt,ib eahj [ibhfl 
vbesbst,c vodfdt fy ghjkjyubht,ekb^ eo.dtnb^ uf[fyuh'kbdt,ekb^ 
vluhflb lbcaeymwbehb /bgthtcnhjutyt,bc fhct,j,fpt* fqybiyek 
fcfrj,hbd ]ueat,ib vhfdfkrdfy'jdfyb vbjvt,ib itlfht,bs thsrdfy'bfysfy 
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ajkbrekehb fgfhfnbc lbcutytpbbc cb[ibhbc itlfht,bs lf,fkb 
vfxdtyt,tkb (c[dflfc[df pjvbc vbjvt,ib) rb vbesbst,c cfrdthw[bc 
lbcaeymwbbc [fyuh'kbd mhjybrek [fcbfspt^ hjvtkcfw sfy f[kfdc 
htvbcbekb fye vidblb vjcdtyt,bsb gthbjlt,b /jhvjyfkehb 
/jvtjcnfpbc v[hbd lf ufvodfdt,t,bs /bgthtcnhjutyt,bs hfw bodtdc 
.dtkf fhct,ekb vbjvfnjpehb rdfy't,bc phlfcsfy thsfl f[fkb rdfy'bc 
ofhvjmvyfcfw& 
vbjvbc itvs[dtdt,ib gfsjkjubehb vtycnhefwbekb wbrkb fqbybiyt,f 
75^6~-ib* vfs ijhbc htghjlemwbek gthbjlib 72^2~-ib^ ghtvtyjgfepfib 
79^8-ib^ vtyjgfepfib 74^6~-ib lf gjcnvtyjgfepfib 76~-ib* rdfy't,bc 
hfjltyj,bc vb[tldbs vbcb cb[ibht sbsmvbc sfyf,fhbf lf thsrdfy'bfyb 
vbjvt,bc lhjc fqbybiyt,f 81^8~-ib lf vhfdfkrdfy'bfyb vbjvt,bc lhjc 
82^1~* rdfy't,bc pjvt,bc vb[tldbs [ibhbf 8 cv-vlt lbfvtnhbc vbjvt,bc 
lhjc .dtkf fcfrj,hbd ]ueaib^ [jkj 4 cv-vlt lf 8 cv-pt vtnb lbfvtnhbc 
vmjyt rdfy'jdfyb vbjvt,bc lhjc itlfht,bs rkt,ekj,c .dtkf fcfrj,hbd 
]ueaib&  
gfsjkjubehb vtycnhefwbekb wbrkblfy [ibhbf /bgthgjkbvtyjhtf 
(43^5~)^ vtjht flubkptf /bgthvtyjhtf (34^5~) lf vtcfvtptf wbrkehb 
cbc[kltyf (21^9~)&  
dtyb rdktdbc cfae'dtkpt itb'kt,f dbdfhfeljs gfsjkjubehb 
vtycnhefwbekb wbrkbc lf cfidbkjcyjc vbjvbc ufydbsfht,bc cfthsj 
vtfybpvt,bc fhct,j,fpt& hfw itt[t,f cbc[kltybc [fyuh'kbdj,fc^ bub 
lfvjrblt,ekbf rdfy't,bc pjvbt,bc^ hfjltyj,bc lf vfsb kjrfkbpfwbbc 
itltufl ufphlbk tyljvtnhbevbc afhsj,pt& ccfhmbdj vfcfkbc ajypt 
htgjlemwbek gthbjlib fhct,ekvf vodfdt lbc/fhvjybekvf ajyvf lf 
erfyfcrytkb okt,bc vfy'bkpt fv fcfrib vbjvbc phlfv ufvjbodbf xdtyb 
fhxtdfyb cojhtl fv fcfr,hbdb ]ueabc gfwbtynt,pt& 
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tmjcrjgbehb rdktdbc lhjc lflubylf hjv ghjkbathfwbekb nbgbc 
vbjvt,ib fqbybiyt,f vrdtshfl ufvj[fnekb gthbathbekb dfcrekfhbpfwbf 
lf rdfy'bc iblf cbc[kbc yfrflbc htpbcntynj,bc byltmcbc lf,fkb 
vfxdtyt,tkb^ athflb ljgktyjuhfabekb rfhnbht,bc vb[tldbs 
(htpbcntynj,bc byltmcb RI<0,56)& rdfy't,ib flubkb fmdc ab,hjpekb 
mcjdbkbc itvwbht,fc& 
vbjvbc rdfy'bc vfqfkb ghjkbathfwbekb fmnbdj,bc lhjc 
htghjlemwbekb gthbjlbc mfkt,ib cfrdthw[tib lflubylf 
veknbajkbrekjpb 23^3~-ib^ rbcnjpehb .dbstkb c[tekb - 16^67~-ib^ 
fhfchekafcjdfyb .dbstkb c[tekb 10~-ib^ 6^67~-ib - /bgthfylhjutytvbf^ 
[jkj 30~-ib - yjhvf lf 13^33~-ib - kestbybpt,ekb .dbstkb c[tekb& 
cfrdthw[bc rdktdbc vybidytkjdfy hujkc cfidbkjcyjc vbjvbs 
lffdflt,ek mfkt,ib ofhvjflutyc /jhvjyfkehb cfhrbc itcofdkf 
kestbyeh afpfib vtycnhefkehb wbrkbc vt-20 lqtpt& 
vfkestbybpt,tkb /jhvjyb^ hjvtkbw vtycnhefwbekb wbrkbc vt-20 
lqbcsdbc eylf ufybwlbltc sfylfsfyj,bs itvwbht,fc^ bub fqotdc vfqfk 
ljytc lf sbsmvbc bctsbdtf hjujhw jdekfwbbc lhjc& 
gjcnjdekfwbeh gthbjlib ghjutcnthjybc ljyt vrdtshfl twtvf&  
tcnhjutyt,bc rjywtynhfwbf rb hxt,f yjhvbc mdtlf pqdfhbc itcf,fvbcb 
ljpbs& 
ufvjvlbyfht ptvj[ctyt,ekblfy itb'kt,f bsmdfc^ hjv cfidbkjcyjc 
ghjkbathfwbekb vbjvbs lffdflt,ekb htghjlemwbekb fcfrbc mfkt,ib 
fhfchekafcjdfyb .dbstkb c[tekbc lhjc dbsfhlt,f ghjutcnthjybc 
ltabwbnbc ajypt itafhlt,bsb /bgthtcnhjutytvbf&  
hjujhw wyj,bkbf^ tcnhjutyt,bc cbystpib vybidytkjdfy hjkc 
sfvfij,c athvtynb 17 /bgthjmcblcnthjbl lt/blhjutyfpf& fv 
athvtynbc + nbgb lfkjrfkt,ekbf utytnbrehfl vt-17 mhjvjcjvfib^ 
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ofhvjflutyc uhfyekjpehb e]htlt,bc 'bhbsfl athvtync lf vjyfobktj,c 
fhffmnbehb tcnhjyblfy tcnhflbjkbc ofhvjmvyfib^ erfyfcrytkb bodtdc 
ajkbrekbc vjvobat,fc& ++ nbgbc athvtynb lfkjrfkt,ekbf 
utytnbrehfl vt-16 mhjvjcjvfib^ 'bhbsflfl vjsfdct,ekbf 
gthjmcbcjvt,ib lf bodtdc tcnhflbjkbc lf;fyudfc tcnhjyfl& fqybiyekb 
ghjwtcb itath[t,ekbf ghjutcnthjybc ltabwbnbc gbhj,t,ib^ hbc ufvjw 
tcnhflbjkb udtdkbyt,f velvbdfl fmnbehb cf[bs lf b'ktdf itafhlt,bs 
/bgthtcnhjutytvbfc& 
fv vbpybs vybidytkjdfybf tcnhflbjkbc fynbjmcblfynehb 
vtmfybpvt,bc lf vfsb ghtjdekfwbeh ajkbrekpt vjmvtlt,bc itcofdkf& 
tmcgthbvtynib^ hjltcfw lfmdtbst,ekb b.j tcnhflbjkbc ghjlemwbf 
cgtwbfkehb mbvbehb by/b,bnjht,bs& fvfc vj/.df kbgblehb 
gthjmcblfwbbc uf'kbtht,f ajkbrekt,ib^ ntcnhjcnthjybc frevekfwbf 
lf uhfyekjpehb e]htlt,bc ltabwbnb vfsb ghjkbathfwbbc itvwbht,bs 
lf fgjgnjpbc ufphlbs^ fcts ajkbrekt,c vj/.df kestjwbnt,bc 
aeymwbbc lfmdtbst,f& t&b& ghtjdekfnjhekb ajkbrekbc 
fhffltmdfnehb tmcgjpbwbf tcnhflbjksfy ufyfgbhj,t,c uhfyekjpeh-
kestbyeh ervfhbcj,fc (Lund S.A. et al., 1999)& vrdktdfhsf 
vjcfpht,bs tcnhflbjkb shueyfdc jmcblfwbehb cbnhtcbs ufvjodtek 
fgjgnjpc& jmcblfwbehb cnhtcbs ufvjodtekb e]htlbc fgjgnjpb bodtdc 
rjhgec kestevbc htuhtcbfc lf ajkbrekbc fnhtpbbc ths-thsb 
vtmfybpvbf (Murdoch W.J., 1998)& 
ptvj[ctyt,ekblfy ufvjvlbyfht yfstkb [lt,f^ se hf lblbf 
tcnhflbjkbc hjkb abpbjkjubbc gbhj,t,ib& cojhtl jmcblfwbehb 
cnhtcbs ufvjodtekb fgjgnjpb itb'kt,f b.jc vbptpb .dbstkb c[tekbc 
yfflhtdb htuhtcbbcf .dfdbkj,bc cnflbbc ufhtit hfcfw pju]th flubkb 
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fmdc cfidbkjcyjc ghjkbathfwbekb vbjvbs lffdflt,ek mfkt,ib^ 
hjvtksfw f[fcbfst,s .dbstkb c[tekbc gfsjkjubf & 
tcnhjutyt,bc elbltcb vybidytkj,f fmdc jmcblfwbehb cnhtcbc 
sdfkcfphbcbs (Chung S.C. et al., 1999; Cuerra et al., 1996; Cadenas 
S.et al., 1995; Nissinen E. et al., 1995; Becker B.F. et al., 1993; 
Schall R.S. et al., 1992; Sugino N. et al., 2002)& tcnhjutyt,b 
fath[t,c jmcblfwbehb cnhtcbs ufvjodtek tyljstkehb e]htlt,bc 
fgjgnjpc (Sudoh N. et al., 2001; Wassmann S. et al., 2991; Virdis 
A. et al., 2000)& tcnhjutyt,bc fynbjmcblfynehj,f fqtvfnt,f dbnfvby 
E-c fynbjmcbleh tatmnc (Akova B. et al., 2001)& 
cbvcbdyehb phlbc ghjwtcib jmcblfwbehb ;fyudbc byntycbabrfwbfc 
fmdc elbltcb vybidytkj,f& vtnfksf ufhlfvfdfkb ]ueabc Mn2+ lf Fe2+-
bjyt,b ofhvjflutyty sfdbceafkhflbrfkehb ;fyudbc 'kbth 
ghjvjnjht,c& Mn2+-bjyt,b fewbkt,tkbf vbnjmjylhbekb 
cegthjmcbllbcvenfpbc aeymwbj,bcsdbc^ bc bjyt,b [tkc eo.j,c 
/blhjkfpt,bc lf rfh,jmcbkfpt,bc fmnbdfwbfc lf mvybc fmnbeh 
rjvgktmct,c lf,fk vjktrekeh ybdsbtht,t,sfy& Mn2+-itvwdtkb 
rjvgktmct,bc tgh cbuyfkt,bc ufvjxtyf vtv,hfyekb cnhemneht,bc 
lfpbfyt,fcf lf cegthjmcbllbcvenfpbc byfmnbdfwbfpt vbesbst,c& 
tgh cgtmnhib itb'kt,f ufvjdkbyltc /tvjukj,bybcf lf fpjnbc 
jmcblbc yfthsbc Hb-NO lf jhdfktynbfyb hrbybc Fe2+-tgh cbuyfkt,bw^ 
hfw ;fyudf-fqlutybsb ghjwtct,bc qhvf lfhqdtdfpt lf vtv,hfyt,bc 
itemwtdfl lfpbfyt,fpt vbesbst,c& 
vbjvbc rdfy't,ib vbjvtnhbevsfy itlfht,bs vrdtshfl fhbc vjvfnt,ekb 
Mn2+-itvwdtkb lf,fkvjktrekehb rjvgktmct,bc lf Fe2+-bjybc 
rjywtynhfwbf& 
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pqdbc ujzt,pt xdtyc vbth xfnfht,ek tmcgthbvtynib tcnhflbjkbs 
vpfhlb ljpt,bc lfndbhsdbcfc sfylfsfy ljpt,bc phlfcsfy thsfl 
bvfnt,c Mn2+-bjyt,bc rjywtynhfwbf& [jkj NO-c rjywtynhfwbf fqfh 
bphlt,f hfw ittcf,fvt,f xdtyc vbth vbjvbc rdfy'ib lflutybk 
wdkbkt,t,c& 
xdty lfdflubyts fuhtsdt vbjvbc rdfy'ib NO-c lf,fkb rjywtynhfwbf 
itlfht,bs vbjvtnhbevsfy& fqybiyekb flfcneht,c  vbjvbc mcjdbkib 
sfdbceafkhflbrfkehb ;fyudbcf lf kbgblt,bc pt;fyuehb ;fyudbc 
uf'kbtht,bc [fh]pt jmcblfwbehb cnhtcbc ufydbsfht,fc& t&b& 
tcnhjutyt,b v[jkjl yjhvfib ufvjbhxtdbfy fynb jmcblfynehb sdbct,bs^ 
/bgthtcnhjutytvbbc lhjc gbhbmbs - flubkb fmdc ufereqvfhst,ek 
ghjwtct,c hbc cfae'dtkptw vjikbkbf tcnhflbjkbc tatmnb 
fynbjmcblfynehb sdbct,bs lf NO-c htuekbht,bs^ hfw 
/bgthtcnhjutytvbcfsfy thsfl [lt,f cbvcbdybc ghjkbathfwbekb phlbc 
vbptpb& 
dbyfblfy cfrdthw[tib flubkb fmdc hjujhw ajkbrekehb fgfhfnbc lf 
.dbstkb c[tekbc lbcutytpbfc^ xdtysdbc vybidytkjdfyb b.j fuhtsdt 
cfrdthw[tib tgh cgtnhjvtnhekb rdktdf& 
cfrdthw[tt,ib^ cflfw lfvf[fcbfst,tkb b.j ajkbrekehb fgfhfnbc 
lbcutytpbf iblf strfc lf uhfyekjpehb ihbc /bgthgkfpbbs lf 
ajkbrekehb wbcnt,bc ufxtybs xdty Mn2+, Fe2+-bjyt,bc lf NO-c tgh 
cbuyfkt,b ufvjdbrdkbts wbcnbc rtltkib lf cfrdthw[bc cnhjvfib& 
fqvjxylf^ hjv cfrdthw[bc cnhjvfib vrdtshfl bvfnt,c Mn2+, Fe2+-
bjyt,bc tgh cbuyfkt,b lf yjhvfcsfy itlfht,bs brkt,c NO-c 
rjywtynhfwbf& wbcnbc rtltkib rb ,tdhfl eahj lblbf Mn2+, Fe2+-
bjyt,bc tgh cbuyfkt,b^ hfw itt[t,f NO-c^ bub fh fqvjxylf& pqdbc 
ujzt,pt tmcgthbvtynib tcnhflbjkbs lfndbshdbcfc bphlt,f Mn2+-
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bjyt,bc tgh cbuyfkb^ [jkj itvlujv tcnhflbjkbc  ljpt,bc ufphlbcfc 
ewdktkb hxt,f& NO-c tgh cbuyfkt,b rb vfnekj,c vpfhlb ljpt,bc 
itcf,fvbcfl& 
 .jdtkbdt [ctyt,ekb vbesbst,c jmcblfwbehb cnhtcbc ufydbsfht,fpt 
lf vtv,hfyekb cnhemneht,bc hqdtdfpt& 
ptvjfqybiyekblfy ufvjvlbyfht^ serb cfrdthw[bc cnhjvfib hjvtkbw 
ofhvjlutybkbf /bgthgkfpbehb strf e]htlt,bs lf sdbs ajkbrekehb 
wbcnbc rtltkib vbvlbyfhtj,c tcnhjutyt,bc uf'kbtht,ekb cbystpb lf 
eiefkjl wbcnfib zfh,fl fhbc lfuhjdbkb tc ctrhtnb^ hfnjv 'kbthlt,f 
jmcblfwbehb cnhtcb`  
fvhbufl^ cfidbkjcyjc ghjkbathfwbekb vbjvbc lhjc cfrdthw[tt,bc 
ajkbrekehb fgfhfnbc vjktrekeh-bjyehb ojyfcojhj,bcf lf 
,bjabpbrehb rdktdbc itltufl lflubylf cfidbkjcyjc vbjvbc 
ufydbsfht,bc tcnhflbjkbc ofhvjt,bc gfsjutytpbc vjktrekeh-bjyehb 
cfae'dtkb& lflubylf jmcblfwbehb cnhtcbc hjkb hjujhw cfidbkjcyjc 
vbjvbc ufydbsfht,fib^ bct cfrdthw[tib vbvlbyfht /bgthgkfpbeh 
ghjwtct,ib& 
itvltub vybidytkjdfy vjdktyfc^ hjvtkbw lqtvlt yfrkt,flff 
ufiemt,ekb kbnthfnehfib ofhvjfltutyc vtycnhefwbekb .dbstkb 
c[tekbc sfdbct,eht,bs cfidbkjcyjc nfybc vbjvt,bc lhjc& 
xfnfht,ekb rdktdbc itltut,bc fyfkbpbc cfae'dtkpt bhrdtdf^ hjv 
cfidbkjcyjc vbjvt,bc lhjc uhfyekjpehb e]htlt,bc ufvhfdkt,bc 
vfqfkb gjntywbfkb lf tcnhflbjkbc cbystpbc uf'kbtht,f ofhvjflutyc 
jdekfwbbc lfvshueydtk afmnjhc lf fath[t,c jdekfwbbc itvltu 
uhfyekjpehb e]htlt,bc nhfycajhvfwbfc .dbstkb c[tekbc e]htlt,fl& 
abpbjkjubehfl hjujhw erdt fqdybiyts chekafcjdfyb .dbstkb 
c[tekb .fkb,lt,f vfiby^ hjltcfw ghtjdekfnjhek ajkbrekib 
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.fkb,lt,f uhfyekjpehb e]htlt,bc fltmdfnehb hbw[db^ hjvkt,bw 
itbwfdty kentj/jhvjybc vfqfk rjywtynhfwbfc t&b& k/ rjywtynhfwbf 
fqotdc gbrc& jdekfwbbc itvltu rdthw[e]htlbc uflvjchjkbc itvltu 
ajkbrekbc qheib cohfafl [lt,f rfgbkfht,bc ofhvjmvyf lf xfphlf& 
uhfyekjpeh e]htlt,ib o.lt,f vbnjpb lf ufvhfdkt,f lf bo.t,f 
kestbybpfwbf^ bphlt,f kestjwbnt,bc wbnjgkfpvf vjwekj,fib lf 
[lt,f vfsib kbgblehb xfyfhst,bc vjvfnt,f& fvltyfl .dbstkb c[tekbc 
pjvfib vjvfnt,f vbvlbyfhtj,c uhfyekjpehb e]htlt,bc vjwekj,fib 
vjvfnt,bc lf kestbybpfwbbc [fh]pt& .dbstkb c[tekbc f.dfdt,bc 
cnflbfib wbrkbc 22-t^ 23-t lqtc ujyfljnhjgbyt,bc ptufdktybs 
kentjwbnt,b cek eahj vtn ghjutcnthjyc ufvj.jaty& fvfdt lhjc 
[lt,f tcnhjutyt,bc ghjlemwbf lf sfyfw bvfpt vtnb dblht ajkbrekehb 
afpbc udbfy tnfgpt& ghjutcnthjybc ptufdktybs tcnhflbjkb 
ufhlfbmvyt,f tcnhjyfl& ghjutcnthjyb sfdbc v[hbd fve[hezt,c 
/bgjabpbc vbth ujyfljnhjgbyt,bc ctrhtwbfc& fvhbufl^ .dbstkb 
c[tekbc fmnbdfwbbc lhjc mdtbslt,f kenhjgbybbc lf vfkentybybpt,tkb 
/jhvjyt,bc ghjlemwbf& ujyfljnhjgbyt,bc itvwbht,bc ufvj wbrkbc 24-
26-t lqtpt bo.t,f .dbstkb c[tekbc ereufydbsfht,f& 
cfidbkjycjc vbjvbs lffdflt,ek mfkt,ib jdekfwbbc itvltu ath[lt,f 
uhfyekjpehb e]htlt,bc nhfycajhvfwbf .dbstkb c[tekbc e]htlt,sfy^ 
hfw ,eyt,hbdbf^ wdkbc .dbstkb c[tekbc abpbjkjubehb ufydbsfht,bc 
ntvgc& fvfcsfy thsfl^ fhffltmdfneh gbhj,t,ib ofhvjmvybkb 
kentjwbnt,b cbwjw[kbc eeyfhjf^ cfrvfjl [ibhfl dkbylt,f vfsb 
ytrhjpb^ hjvtkbw pju]th brfdt,c cfrvfjl dhwtk e,fyc lf fhf bidbsfl 
fvfcsfy thsdbc cbc[kxfmwtdt,b .dbstk c[tekib lf sfdfl cfrdthw[bc 
cnhjvfib& 
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fmtlfy ufvjvlbyfht^ kentjwbnt,bc ltabwbnbc ufvj mdtbslt,f 
ghjutcnthjybc cbystpb& ofhvjmvybkb tcnhjutyb fh ufybwlbc tcnhjyfl 
ufhlfmvyfc ghjutcnthjybc ltabwbnbc ufvj& bub hxt,f fmnbehb ajhvbc 
cf[bs& sfdbc v[hbd^ ghjutcnhjybc ltabwbnbc ufvj fh [lt,f 
ujyfljlnhjgbyt,bc ctrhtwbbc lfve[hezt,f& fcts gbhj,t,ib bvfnt,c 
kenhjgekb ghjlemwbf hfw yfskfl xfyc cfidbkjcyjc vbjvbs 
lffdflt,ekb .dbstkb c[tekbc gfsjkjubbc vmjyt mfkt,ib /jhvjyfkehb 
cfhrbc itafct,bc lhjc vtycnhefwbekb wbrkbc vt-20 lqtpt fqt,ek 
cbc[kib& rth'jl^ fcts tvs[dtdt,ib 'kbth lf,fkbf ghjutcnthjybc 
rjywtynhfwbf^ tcnhflbjkb fhbc yjhvbc ptlf pqdfhpt^ [jkj 
kenhjgbybc rjywtynhfwbf vrdtshfl vjvfnt,ekbf& 
fv gbhj,t,ib bmvyt,f fhfchekafcjdfyb .dbstkb c[tekb^ pju]th rb 
.dbstkb c[tekbc htuhtcb bo.t,f .dfdbkj,bc cnflbbc ufhtit fy flubkb 
fmdc wbcnjpehb .dbstkb c[tekbc ufydbsfht,fc& utcnfutyt,bc ltabwbnb 
lf lbc,fkfycb bodtdc gfsjkjubehb vtycnhefwbekb wbrkbc 
xfvj.fkb,t,fc& fhfchekafcjdfyb .dbstkb c[tekbc gbhj,t,ib 
utcnfutyt,bc ltabwbnb fvjrkt,c vtycnhefwbek wbrkc lf yfflhtdfl 
bodtdc vtycnhefwbfc^ bct hjv cfidbkjcyjc nfybc vbjvt,bc lhjc 
itvjrkt,ekb vtycnhefwbekb wbrkbc vbptpb fhfchekafcjdfyb .dbstkb 
c[tekbc ufydbsfht,ff^ hjvtkcfw sfy f[kfdc ajkbrekbc uhfyekjpehb 
e]htlt,bc vfqfkb fmnbdj,f& fh fhbc bidbfsb vtycnhefwbekb wbrkbc 
lfhqdtdbc vmjyt dfhbfynb^ hjltcfw fhfchekafcjdfyb .dbstkb c[tekbc 
fhct,j,bc ufvj ghjutcnthjybc ltabwbnb fh fhbc bctsb 'kbthb^ hjujhw 
ptvjs erdt fqothbk itvs[dtdt,ib& fcts itvs[dtdt,ib fhfchekafcjdfyb 
.dbstkb c[tekbc aeymwbf uh'tklt,f lf vbcb bctsb ltabwbnb^ hjvtkcfw 
eylf vj/.dtc tyljvtnhbevib aeymwbehb ihbc bitvbf itlfht,bs udbfy fy 
nfkqbct,ehfl dbsfhlt,f& fvfc  vj/.dt,f fcts itvs[dtdt,ib .fkb,lt,f 
 299
uf[fyuh'kbdt,ekb vtycnhefwbekb wbrkbc xfvj.fkb,t,f sdbehbc 
lfudbfyt,bs lf o.dtnbkb [fcbfsbc gthbjlekb cbc[kltyt,bs& .dbstkb 
c[tekbc fhfchekafcjdyt,fc fvnrbwt,fc vfsb eahj ufvhfdkt,bc lf,fkb 
gjntywbfkbc fhct,j,f lf e]htlt,bc vjwekj,bc cbvwbht& ufhlf fvbcf^ 
.dbstkb c[tekbc  tgh cgtmnhjvtnhekb rdktdbs fcts itvs[dtdt,ib 
lflubylf Mn2+ lf Fe2+-bjyt,bc vfqfkb rjywtynhfwbf yjhvfcsfy 
itlfht,bs^ vwbhtlb vfnt,f fqbybiyt,f NO-c tgh cbuyfkt,bc& 
tmcgthbvtynib tcnhjutyt,bc vpfhlb ljpt,bs lfndbhsdbc itvltu pqdbc 
ujzbc cfrdthw[tt,ib lflubylf Mn2+ lf Fe2+-bjyt,bc lf NO-c tgh 
cbuyfkt,bc vfnt,f& fvltyfl hjujhw vbjvbs lffdflt,ek mfkbc .dbstk 
c[tekib yfyf[b wdkbkt,t,bs^ bct tmcgthbvtynib vnrbwlt,f jmcblfwbehb 
cnhtcbc fhct,j,f^ hfw vtv,hfyekb cnhemneht,bc hqdtdbc 
vfxdtyt,tkbf& 
fhfchekafcjdfyb dbstkbc c[tkbc lhjc lflutybb itafhlt,bs 
/bgthtcnhjutytvbbc lhjc tcnhjutyt,bc yjhvbc mdtlf pqdfhptf^ hbc 
ufvjw bcbyb dth fdktyty fynbjmcblfwbeh sdbct,t,c^ bvfnt,c  
jmcblfwbehb cnhtcb cfrdthw[bc fhfchekafcjdfy .dbstk c[tekib&  
fvudfhfl^ .dbstkb c[tekbc vhfdfkafmnjhekvf ufvjrdktdfv vjudwf 
cfiefkt,f lfudtlubyf vtycnhefwbekb wbrkbc lfhqdtdbc vjktrekehb 
lf ,bjabpbreh-mbvbehb cfae'dtkb cfidbkjcyjc vbjvbc lhjc&  
itvltub vybidytkjdfyb afmnbf rfyjypjvbtht,f^ hjvtkbw xdtyc vbth fhbc 
ufvjdktybkb vlujvfhtj,c cfrdthw[bc strf ufhcbc /bgthgkfpbfib& 
vbjvbc ufvjrdktek [ibh itvs[dtdfib cfrdthw[tt,ib fqbybiyt,f strf 
mcjdbkbc byntycbehb /bgthgkfpbf^ vbrhjstrjvt,bc ofhvjmvyf& 
vfs vbth [lt,f t&o& ghjuyjpbht,ekb stshb c[tekt,bc xfyfwdkt,f lf 
fvbnjv cfidbkjcyjc nfybc vbjvt,bc lhjc itvwbht,ekbf cfrdthwtt,ib 
vfsb hfjltyj,f lf itcf,fvbcfl vjwekj,bsb obkb& 
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vybidytkjdfybf^ hjv ghjkbathfwbekb strf mcjdbkb [fcbfslt,f 
/jhvjyekb fmnbdj,bs vbcb e]htlt,b kbgblt,bc itvwdtkb /jhvjyt,bc 
vfhrthbf lf itcf,fvbcfl vjyfobktj,c tcnhjutyt,bc cbystpib&  
xdtyc vbth ufvjdktybkbf ghbvjhlbekb ajkbrekt,bc itlfht,bsb 
cbvwbht lf fv ajypt vtycnhefwbekb wbrkbc lfo.t,bc lhjc 
thslhjekfl ghbvjhlekb ajkbrekt,bc eahj vtnb hbw[dbc uffmnbdt,f 
dblht yjhvbc gbhj,t,ib& fvfcsfy tmjcrjgbehvf ufvjrdktdt,vf 
ufvjfdkbyf^ hjv cfidbkjcyjc vbjvt,bc lhjc thshjekfl fhbc jhb bv 
pjvbc ajkbrekehb^ hjvtksfufy jhbdtc itb'kt,f ljvbyfynb ajkbrekb 
tojljc& ajkbrekt,bc hfjltyj,bc cbvwbhbc sfj,fpt vbsbst,ekbf 
ptvjs cfrdthw[tt,bc /bcnjkjubehb sfdbc fqothbcfc^ cflfw 
ufvj.jabkbf mfksf ]ueab^ hjvtksfw cfrdthw[tt,bc lbcutytpbbc ajypt 
fqvjewtylfs cfidbkjcyjc nfybc vbjvt,b& 
bcvbc rbs[df^ fmdc se fhf vybidytkj,f cfrdthw[tt,bc lbcutytpbfc 
cfidbkjcyjc nfyib vbjvt,bc ufydbsfht,bcsdbc& fv rbs[dfpt gfce[b 
cb'ytktc ofhvjflutyc& dbyfblfy cfrdthw[bc lbcutytpbf xdtyc vbth 
lflutybkbf itvs[dtdfsf v[jkjl  ~-ib^ cflqtbcjl fh fhbc wyj,bkb .dtkf 
bc byajhvfwbekb vbvfhsekt,fyb^ hjvkt,bsfw /jhjvjyufv.jab 
jhufyjt,b erfdibhlt,bfy thsvfytsc& fvbnjv xdty fhw lfudb.tyt,bf 
vbpyfl vbjvbc rfpehb utytpbcbc ufvjrdktdf^ hjujhw ptvjs erdt b.j 
fqybiyekb xdty vbpfyc itflutylf cfrdthw[tt,ib vbvlbyfht bc 
vjktrekeh-bjyehb ghjwtct,b^ hjvkt,bs oby e'qdbc lf sfy thsdbc 
cfidbkjcyjc vbjvbc ufydbsfht,fc lf hjvtksf wjlyf lbl ufvj.tyt,fc 
gjdt,c vbjvt,bc cfghjabkfmnbrj lf cfvrehyfkj cfiefkt,fsf 'bt,bc 
cfmvtib& 
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LFCRDYT<B 
1) cfidbkjcyjc nfybc ghjkbathfwbekb cnhemnehbc vmjyt vbjvbc lhjc 
htghjlemwbekb gthbjlbc mfkt,ib cfrdthw[tt,b itvs[dtdfsf 
evhfdktcj,fib [fcbfslt,f ajkbrekehb fgfhfnbc lbcutytpbbs^ 
ajkbrekehb [fcbfsbc wbcnt,bc vfqfkb cb[ibhbs lf 
/jhvjylfvjrblt,ekb cnhemneht,bc /bgthgkfpbbs& ufycfresht,bs 
[ibhbf strf bynthyfcf lf uhfyekjpehb ihbc /bgthgkfpbf^ hjvkbc 
itltufl flubkb fmdc tcnhflbjkbc cbystpbc byntycbabrfwbfc lf 
/bgthtcnhjutytvbfc& cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc 
lhjc fqbybiyt,f fuhtsdt strf tmcnthyfc /bgthgkfpbf^  pju]th 
vbrhjstrjvt,bc xfvj.fkb,t,bs& 
2) tcnhjutyt,bc cbystpbc uf'kbtht,fc cfrdthw[tib ufvj[fnfdc 
/bgthgkfpbht,ekb strf mcjdbkbc e]htlt,bc lblb evtntcj,bc 
lfndbhsdf celfyjabkehb kbgblt,bs^ uhfyekjpehb e]htlt,bc 
ufvhfdkt,bc gjntywbfkbc lf tcnhjutyt,bc itvwdtkb tmcythbc 
c[tekfrt,bc vjwekj,bsb obkbc phlf& 
 
4) cfidbkjcyjc nfybc ghjkbathfwbekb vbjvt,bc lhjc htghjlemwbekb 
gthbjlbc mfkt,ib f) cfrdthw[tt,bc ajkbrekt,bc lbcutytpbf^ vfsb 
ufvjvatyb uhfyekjpeh e]htlt,ib ctrhtnbc cbystpbc uf'bkbtht,bs 
lf ,) .dbstkb c[tekbc lbcutytpbf vfcib yfflhtdb htuhtcbbc 
ufydbsfht,bs fhbc bctsb /jhvjyekb lbc,fkfycbc vjhajkjubehb 
ufvj[fnekt,f^ hjvtkcfw vj/.dt,f gthbathbek cbc[kib fy vwbht 
vty]bc fepbc cbc[kib tcnhjutyt,bc vrdtshb cbzfh,t lf utcnfutyt,bc 
itlfht,bsb yfrkt,j,f^ hfw ufyfgbhj,t,c cfidbkjcyjc nfyib vbjvbc 
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xfvj.fkb,t,fc^ vbc phlfc lf vtycnhefwbekb wbrkbc lfhqdtdfc& tc 
wdkbkt,t,b ufvj[fnekbf gbhdtk itvs[dtdfib /jhvjyt,bc 
f,cjkeneh^ lf vtjht itvs[dtdfib itafhlt,bs vfxdtyt,kt,ib& 
5) cfidbkjcyjc ghjkbathfwbekb vbjvt,bc lhjc vtycnhefwbbc wbrkbc 
lfhqdtdf ufvjb[fnt,f f) fhfchekafcjdfyb .dbstkb c[tekbs^ 
hjvtkcfw .dbstkb c[tekbc gthcbcntywbc ufvj sfy cltdc  
itvjrkt,ekb fy uf[fyuh'kbdt,ekb vtycnhefwbekb wbrkb^  hjvkbc 
lhjc cfidbkjcyjc kjhojdfy ufhcib fqbybiyt,f ajkbrekehb afpbc 
lfcfo.bcb& ,) ajkbrekt,bc lbcutytpbbs^ hjvtkbw itb'kt,f 
ufvjdkbyltc itvjrkt,ekb thafpbfyb^ fyjdekfwbehb fy jdekfwbehb 
wbrkbs lf uf[fyuh'kbdt,ekb thsb afpbs vbvlbyfht wbrkbs^ 
hjvtkcfw sfy cltdc vtycnhefwbekb wbrkbc .dbstkb c[tekbc 
tatmnbc lfcfo.bcb& cfidbkjcyjc nfybc kjhojdfyb ufhcbc 
vj[ctybt,ekb wdkbkt,t,b itb'kt,f ufvj.tyt,ekb b.jc vbjvt,bc 
rkbybrehb lbfuyjpbc lflutybcfsdbc* 
6) cfidbkjcyjc ghjkbathfwbekb vbjvt,bc lhjc ufydbsfht,ekb 
wdkbkt,t,b tmjcrjgbehfl itb'kt,f ufyc[dfdt,ekfl ufvjdkbyltc 
vfh]dtyf lf vfhw[tyf cfrdth[tt,ib ajkbrekt,cf lf .dbstk c[tekib^ 
hfw chekbfl rfyjypjvbthbf^ se ufdbsdfkbcobyt,s^ hjv 
ajkbrekt,bc gfsjkjubf dkbylt,f thslhjekfl jhbdt cfrdthw[tib^ 
vfiby^ hjltcfw .dbstkb c[tekbc gfsjkjubf xdtekt,hbd dbsfhlt,f 
v[jkjl ths cfrdthw[tib& 
7) cfrdthw[bc ajkbrekbc tmjcrjgbehb wdkbkt,t,b dkbylt,f^ hjujhw% 
gjkbwbcnjpb^ c[dflfc[df [fylfpvekj,bc wbcnt,bc fhct,j,bs^ 
vhfdkj,bsb ajkbrekt,bc phlbs& fhfchekafcjdfyb .dbstkb c[tekb 
[fcbfslt,f wbcnt,bc fhct,j,bs lf vbcb htuhtcbbcsdbc 
lfvf[fcbfst,tkb wdkbkt,t,bc yfflhtdb ufvjdktybs& 
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8) ghjkbathfwbekb vbjvt,bc tmjcrjgbf ljgkthjuhfabbs b'ktdf 
vbjvt,ib vbvlbyfht wbhrekfwbbc ghjwtct,bc sfdbct,eht,t,bc 
lflutybc lf vbjvfnjpehb gjwtcbc ghjuyjpbht,bc itcf'kt,kj,fc& 
vbjvbc itvs[dtdfsf evtntcj,fib wtynhfkeh yfobkt,ib flubkb fmdc 
dtyeh /bgthtvbfc cbc[kbc cnfpbs^ hjvkbc gthbathbfpt fqbybiyt,f 
egbhfntcfl fhnthbekb /bgthtvbf& fv kjrfkbpfwbbc fhnthbekb 
/bgthtvbf .jdtksdbc tvs[dtdf vbjvbc vjwekj,bc vfnt,fc vbcb phlbc 
vfqfk gjntywbfkc^ fmtlfy ufvjvlbyfht^ ptvj[ctyt,ekb vfxdtyt,kt,bc 
vybidytkj,f fmdc& vbjvbc vrehyfkj,bc cnhfntubbcf lf nfmnbrbc 
ufycfpqdhfib& 
9) cfidbkjcyjc vbjvbc rtsbksdbct,bfyj,bc ths-thsb ufvj[fndf fhbc 
vbcb ytkb phlf^ hjvtkbw ufhrdtekb wbrkehj,bs  htvbcbt,bs 
[fcbfslt,f lf fvbnjv se vewkbc qhec jhufyjt,sfy ehsbthsj,fib 
lbcrjvajhnc fh mvybc fctsb vbjvt,bc jgthfwbekb hflbrfkehb  
vrehyfkj,f rjhtmwbfc cfzbhjt,c vbjvbc rdfy'bc phlbc afmnjhbc 
ufsdfkbcobyt,bs& c[df cfmvtf ce,verjpehb kjrfkbwfpbbc vbjvt,b^ 
hjvkt,bw .dtkf itvs[dtdfib lfvjerblt,kfl cbvcbdybc pjvbcfufy 
ite'kbfs vtnhjhfubbc ufvjodtdf& 
10) cfidbkjcyjc vbjvbs lffdflt,ek mfkt,ib hjujhw cffhmbdj vfcfkbc 
bct cfresfhb rdktdbc vb[tldbs [ibhbf /bgthgjkbvtyjhtf^ cb[ibhbs 
vtjht flubkptf /bgthvtyjhtf^ fwbrkehb cbc[kltyf rb itlfht,bs 
bidbfsbf& mfkbc fcfrbc^ cfrdthw[bc wbrkbc^ rdfy't,bc pjvt,bc^ 
hfjltyj,bc lf fvfcsfy vfsb kjrfkbpfwbbc ufsdfkbcobyt,bs 
fqvjxylf^ hjv gfsjkjubehb vtycnhefwbekb wbrkbc xfvj.fkb,t,f^ lf 
vbjvbc ufydbsfht,f [fcbfslt,f cfthsj vtmfybpvt,bs hfw ufvjb[fnt,f 
tcnhjutyt,bc mhjybrekb^ f,cjkenehb lf itafhlt,bsb cbzhf,bs& 
cbc[kltybc [fyuh'kbdj,f lf lfrfhuekb cbc[kbc hfjltyj,f rb 
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rjhtkfwbfib bv.jat,f  rdfy't,bc c[dflfc[df kjrfkbpfwbbc^ vfsb 
pjvt,bc lf hfjltyj,bc itltufl qhec kjhojdfybc ufphlbk 
afhsj,sfy& 
11) cfidbkjcyjc vbjvbc pjvt,bc (vjwekj,bc) lblb dfhbf,tkj,bc 
gbhj,t,ib^ ufyehxtdkfl fcfrbcf lf cfrdthw[bc wbrkbc [fcbfsbcf^ 
.dtkfpt [ibhbf 8cv-vlt lbfvtnhbc vbjvt,b^ vtjht flubkptf cb[ibhbc 
v[hbd 4 cv-bc lbfvtnhbc vbjvt,b^ bidbsfbf fuhtsdt 8 cv-pt vtnb 
vjwekj,bc vbjvt,b^ hjvkt,bw sbsmvbc bctsbdt cb[ibhbs [fcbfslt,f^ 
hjujhw vwbht pjvbc (4 cv-vlt) vbjvt,b& fctsb sfy[dljvf mvybc 
isf,tzlbkt,fc^ hjv 4 cv-vlt lbfvtnhbc vbjvt,b phlbc vfqfkb 
gjntywbfkbs [fcbfslt,f lf [ibhfl fqotdc 8 cv-vlt hfw eylf 
xfbsdfkjc vbjvbc vfmcbvfkeh pjvfl& 8 cv-pt eahj lblb pjvbc 
vbjvt,bc bidbfsj,f eylf fb[cyfc gbhdtk hbuib bvbs^ hjv lblb pjvbc 
vbjvt,b ud[dlt,f eahjcb fcfrbc mfkt,ib ghtvtyjgfpbc^ vtyjgfepbc fy 
gjcnvtyjgfepbc itvltu^ fv fcfrj,hbd ]ueat,ib^ hjltcfw mfkbc 
jhufybpvib tcnhjutyekb fmnbdj,f itlfht,bs yfrkt,bf lf 
ofhvjflutyc cecnb 'fkbc cnbvekfnjhc vbjvtnhbevbc lf sdbs vbjvbc 
e]htlt,bc htwtgnjht,bcsdbc&  
   fh fhbc ufvjhbw[ekb^ hjv  hfw eahj eaeymwbjf vbjvtnhbevb lblb 
pjvbc vbqotdbc itvltu^ vbs eahj yfrkt,bf rdfy'ib e]htlt,bc 
ghjkbathfwbf& vfuhfv fcts gbhj,t,ib e]htlt,bc ufvhfdkt,f bo.t,f 
cfidbkjcyjc reysjdfybc c[df htubjyt,ib^ hbsfw eylf fb[cyfc 
vhfdkj,bsb vbjvbc cb[ibht vjphlbkb fcfrbc mfkt,ib& ufhlf fvbcf^ 
itcf'kt,tkbf gfsjkjubehb afmnjht,b^ hjvkt,bw fgbhj,t,ty 
/bgthtcnhjutytvbfc lf vbjvbc fqvjwtyt,bc lf ufydbsfht,bc 
kbrdblfwbfc ufybwlbc ghtvtyjgfepfcf lf cbwjw[kbc eahj ptvj 
fcfrj,hbd fcgtmnib& 
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12) EPR vtsjlbs rdktdbc itltufl ufvjbhrdf^ hjv ghjkbathfwbekb 
vbjvt,bc lhjc dbsfhlt,f wdkbkt,fsf vstkb rjvgktmcb% bhqdtdf 
vtv,hfyekb cnhemneht,bc vskbfyj,f^ bshueyt,f lf ath[lt,f 
vbnjmjylhbekb tktmnhjyekb nhfycgjhnb^ [lt,f ;fyu,flbc 
sfdbceafkb hflbrfkt,bc lblb hfjltyj,bs ofhvjmvyf lf kbgblt,bc 
pt;fyudbc ghjwtcbc byntycbabrfwbf  wdkbkt,fsf vstkb 
lfcf[tkt,ekb rjvgktmcb rbltd eahj f'kbtht,c vtnf,jkbpvbc 
lfhqdtdfc lf /jhvjyek lbc,fkfycc^ hfw fgbhj,flt,c vfyrbthb ohbc 
ofhvjmvyfc lf sfdbc v[hbd^ [tkc eo.j,c vbjvt,bc ufydbsfht,fc& 
13)  yjhvfib v'kfdhb fynbjmcblfynehb sdbt,t,bc vfnfht,tkb tcnhjutybc 
cbzfh,t bodtdc /jhvjyek lbc,fkfycc lf gfsjkjubeh wdkbkt,fsf 
vstk rjvgktmcc^ hfcfw vj/.dt,f fynbjmcblfynehb vtmfybpvt,bc 
hqdtdf^  lf vbjvfc ufydbsfht,bc vtmfybpvib /bgthtcnhjutytvbfcsfy 
thsfl ofv.dfyb [lt,f jmcblfwbehb cnhtcb^ hfw bodtdc^ e]htlsf 
ghjkbathfwbekb fmnbdj,bc phlf lf /jhvjyekb lbc,fkfycb& 
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